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ee Reader 
N. the year 15 our 1 
Mo oclers Vulgar nN — 
in gave an account of · the ſpeedy pabligatis! 48 
„ onot his Decimal Logarithmjcal agd Algebrats 
| cal Arithmetick ; butother extraordigary on; 
rences iotervenivg, occaũioned irs not ſeeing che 
light before this time : - e 
| By the Vulgar part, the I enious Learner 3 M 
be qualified witli*ſfo much of that moſt necellar ty 
| Art of Arithmetick as is ſufficieat for the me 
nagement of buſineſs in the greateſt concerm o 
4 Trade and Commerce; and for thoſe Ing | 
| Souls, whoſe active fancies lead them to a 4 

| ther ſcrutiny i into the ſtudy of the 0 — 4 

- matical was this Treatiſe com br 2 
will fairly lead them by the —4 — ann 5 
other Guide or Company, iuto the e | 
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. on of thoſe moſt ſublime ſpeculations, / an inhge 
; ö ritau entailed only upon the ingesdee DES. 
induftficusfons of Arr. * 211242008 
* 1 Method throughout the who 4 
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L 1 1 the Reader. 
1 to thoſe who ſhall ſeriouſly apply them- 
ſelves to the Rules, Precepts and Examples there- 


in contained. 

T be uſe of Decimals (in the ſolution of que- 

+ ſions Arithmetical, and ſuch Geometrical as are 
neceſſary in the menſuration of the moſt uſual 


* or my felt could poſſibly contrive i 
particularly in all the varieties of Int 


K wy ple ad. Compound; with Tables, and 
TIL the "Calculation thereof, acrding to 
Merhod of ſeveral Famous Authors (who have 

. much pains in the management there 
) and eſpecially of that moſt Famous, and no 
2 * laborious Mathematician of our Age and Na- 
Mr. Jobs Kerſey, whoſe Memory deſerves 
Th to be honou by all the Profeſſors of this 
N. 

Tue Geneſis or Fabrick of the Logarichms, 
5 . their uſe in Arithmetick is laid down after a 

> gifferent but more intelligible manner than bi- 
co hath been uſed by other Authors, and I 
42 2 the ſtadious Reader will geceive that ſatis- 
on therein which our Author carneftly aim- 
ed ar, or himfelf can expect. 
VB "Abd as for the Algebraical part 1 think there 
* ® ixnothingeherein expreſſed that is ſuperfluous, nor 
- any thing omitted that could be thought neceſ- 
render it plain, perſpicuons and clear; 
chat what other Authors treating upon this 
E. heck have left - intricate, and difficult to be 
= andetffocd is here made obvious (by Figs $ de- 
= monſ{ration) to the meaneſt- Capaci 
ES fore, Courteons Reader, if thou laces Ik dea 
. begin chearful- 


: in the Mathematicks, 
| þ . Proceed gradually, and with reſolution; and 
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| To the Reader. * 
will crown thy endeavours with ſucceſs ; 
ſtudious as at every dif. 


mayeſt 
ſtand, as to become a proficient, is the 
deſire of him who wiſheth thy welfare « 


From my School at St. George's 
Church in Southwark, 
9 27 1684. 
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vl 29:95:55 Nic eee 4c, 
23 ” e Advice of 4 Friend of che Abe to fach 
2 ve defirous- 0 att ain to the N of 
S- = vir thus N = & | N 
© - Thos moſt hefe c. 


* . 1:1 0 | 
5 this curious work, obſerve, 


Ou that 
5 + That he not meanly does of men deſerve, 
S LY Whol: ſtudious labour brought it to an end, 
Ms is Maſter- piece did it commend b 
3 . '% I Torthboſe who are deſirous to imploy. 
Their time the beſt of curious Arts t enjoy; 
3 Art by which man's fortunes often rars d, 
ON An Art by all that Trade or Traffique prais d: : 
* vo 2 or an creme who ſo wants 


PLN 
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= geſs, i quickly faints ; 
1 - ic 8 io: fi *thatHvr to be known, * 
Wod ruin ea mans gpeupation: 


I berefore let thoſe ho fain wou'd riſe, embrace 
= - This, and preferment they have in the chace. 
Long ſince it was invented for our good, 
1 Mite days, nôt rightly underſtood; 
not till now to its perfection — 
f og many ways with tedious trouble ſought. 
minder choice Pages all is to be fornd | | 
* xk, does cunern che Subject: theſe do bound | 
oe - - Held ef true Arithmetick, | 
$ wanting that mankind wou'd ſeek. 
Artiſt with a ſearching eye, 
A 7 —.— urn Critick, here no faults can ſpy; 
1 be, they are ſo ſmall 
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2 nearly they reſemble none at bal; 

| For gy that have d it, have confeſt _— 
That of this kind, this much exceeds the reſt. 
OS 7. eee 
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Or by difſolving their external face 4 
Bring ubsil Spirits, Sulphurs, Salts in pace . i 
Exalt their intern Euergy; ſubline\.. „ 5 
From Putrefaftive Nunc, Eternal Time : k Tv 7 


And 2 them, change baſe Mitals into Gold. 


From whencg the ſacred ſonrce of Numver ſtows. 
| Bar my poor Mite you need not, nor my praiſe, 
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In Commontiatias of bis Friend Wir. Job | 
HAWKINS, "Upon this N of this | a | 
A 80 | 
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HE Learned Ehymilt c« cam t more. b G 70. | A 
He can the unſeen powers of berbs Fl 95 


Than Then Wb bar ALGEBRA end Numbers prove. 100 
nations we, of all che Orbs aboue. 
Toby ubtrifting add,, and do diti de 
The 25 ſame way by. which you aultiplyed. 
From Numbers [all yos mighty. Powers 22% 
And fromthe ſame the Quinteſſence yon take, 
By Infinites, you finite Numbers bind, —_— 
By things unknown, you unknown things dv find. = 
Proportzons you find out , and. as FER , _ 
As Chymiſts ) Xquations de Extra. 2 
Thus you the Powers of Numbers do unfold, 


The Springs unſeen ; for no man fully know: 


To you you ay lines can't laſting T rophies raiſe. 


7" 4 need your Numbers learned de nee, 

umerick Truth in its Ae ſenſe, n 
ow its ſpring from an Eternal Font, = 
Without beginning endlefs in Acconnt. . 
The Univerſal 1 B does 1 1 


It no beg ginning bad, 
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* "Heaven, Earth, the Seas, their furniture ſubmit, * 
Au their — eri : 

1. meaſures 
I ſees no darkneſs, but Thuſtriows ligbt. 
Dab Life al Dow re þ te fone 2. 
2 $ Subjects 4re within its mig . 


Fe affetions 
unpoliſſ d — and — — * | 


23 b with 
= On ſuch a Theam, Who could forbear to ſing ? © 
- | e Fire, who „ Aga 2 — 
* Great 5 lime e 
YL . ruth of Numbers ſhal diffuſe ; 
 WhiP|f 7 appland the object of thy Pen, 

The unknown depths of Algebra and Men. 
„ thy Pilar; in this ART aſpire 
I light our T apers with Caleſtial fire. 

Iv the [ame Zeal proceed: thy nents 


8 ſpeaking — to the me aneſt 
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Yours and Truths Servant, 


1 . WILLIAM SALMON. 
. | Med. Proſe, 
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Here's to be found what never yet was taugt: 
The curions work ſo to the Life is drawn, - I 
That all beſides are like the Mornings dawn; * 

Compar'd to day's clear face when Sol fits high - 

In his Meridian Throne in vain ſome try 1 
To reach your Arts Perfections, but the more 
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To the Ingenious Author of theſe Decimals, and 
his ſingular 200d Friend by choice, BD» 
'WARD COCKER: - " 


Ich admiration ſtruck I hereſhar'd pauſe, i 
Vis: daring truſt my Muſe in your applanſe, 
Whoſe fame already has ſo loud been Tung 
By the Divineſt of the Sacred Throng : 
Did not your Rich and Matchlefs Art inſpire 
My drowſie foul with apottick fire; | 14 
For who in ſilence can remain, that views 3 
A Subject worthy ſuch as can infuſe 4 
A moving Rapture of the firſt degree 
Into a Breaſt, before from Phcebus free : = 
So great a Maſter-piece as this, mankind + 
In all their tedious fearch could never find. : "i 
Arithmetick's here to perfection brought, 


Their Genius flags w den to your hights they d ſor; 
And at the beſt their labours do appear 2 
Foils to make your Diamonds ſhine more cler. 
This Book of yours bears record of your fame, 
And to all Ages will transfer your Name. 2: 
For why, your boundleſs Wit, and curious fen 
Do ſtill you write the miracle of Men. Io 
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in Memory of the deckaſed Author; Mr: EHE 
- WARD COCKER: And in praiſe of this (reis 


e former Hor | —_ 1 


HO Ore (of old) t6 th Common good ws . 
Their minds or means: but they . 15d 
+ Andchiefy thoſe, who new. Inventions apnd ; 
r 


Werbe fa Wine: Ceres who Tilld the 
Whoſe Fames and Memoreis wil ever Laff A 
* Till the [ate Evening of the World be paſt. . 
A Now this or Author by his flucnt Pen 1 8 
E. JnalFair-Writing did exceed mt Men - THE 
And thong h in Knotting, Gething did do wel. 
Cocker in That, 4d Gething far excel: ; 


© And mt with Pen alone, on Paper He : 
= Could Write and Knot, but with the Graver. :oo 1 
= On Copper plates He did all Men out-do, - 
. * hart curious Copy- Books and Sculptures are 
4 | —_ in Print of His, which may compare 
any in the World, and ns onc Hand 
i wt Pen and Graver both at ſuch Command ? 4 
4 8 B leaving now his Writing, take a viert 
f bi Arithmetick, whoſe Books arg Two: 
Wl” The one of . Plain (0 Vulgar — made 


IF + He for Young Scholars, 42d for Men of Trade. 
L. . This other's in Three parts, more General; 


3 1 1. Of Artificial Numbers DECI MAL : 
1 7 I. The ſeconds Numbers LOG AKITHMICAL : 


4 4 All fraught withQueſtions Enigmatical, 

| Wy. - Of of Arithmetik the GENERAL. - 
accu wha: Pains the Author took, 

= A:4Praiſc Him as thou benefits by bis Book. - 

l 3 F ſince the Author's dead, Pl not defer 

1 1 * To . and thank thy | ingeniens or.. 
1 8 . Lung 
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Ad amicum 2 dil Giſſmun 'Dominum Joannem 
wkins de opere hoc mira cum aN 3 
induſtria Correcto & * — 


Novit, 2 pandere 
Quid — qui non tantum novit, ſed & r 5 


Præſtitit ingenio, vix facienda, ſuo 2 3 
Laura convemunt non tantum ſerta 
Aurea Rd'potins, docte, corona tuis. 
Aurum vos illi divites concedite, Laurum 
Dent alfi, nemo ſe meruiſſe neget. .' 
Quod f ner Lauri noſtro tribuetis honorem a 

Autori, plane quem —— - + AR _ 
Auri nec ;mericam nba mintgelt | 3 . 
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8 E, = 175 L to fnd U E a 1 


Square, Cube, Biquadrate, &c. of any Number. 
Alſo to Extrak the 5 quare, 1 
of he 2 — 7 9 the Lag ari 


nme ! % | Comparative ee Arithme- 7 11 4 

Anatoci/ſm or Compound Incref, wher wherein us is & ſhew- | 
25 how 2 Logarithms to anſwer all queſtions | | 
ant 7 the Increaſe, or preſent worth of any 8 * 
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contained in the Ae 
Part. 
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4 the wy 22 them of all Ju Cho 5 : 


_ Or Marks as are uſed in han Tree 


Addition of Algebrat ger * 
Subrration a of peer en. — 1 


Divi in ebe Integers- 41-4 WH FY 
The 22 7 Algebraical Fractions, and firſt firſt of ry 6 1 16 
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2 Diviſion of AlgebraicalFraftions. 324 
Agebraick Quantities ——— 9 
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non oe exerciſed, &c. 
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445 pt; * E — noe 
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3 3 or the Pens Gallantry. A Copy 


"2 8 Invented, e and Engraven by Edward 
2 2 "3 ee See ey Book; Or, Land Meeter's Vade 
= 'Wherein * = princip inciples and practical rules for 
4 ing Land are briefly and plainly delivered, that a- 1 
M5 — under ſtandi 2 Arithmetick, b 
. 1 ö C ma 
1 and ada Te cheap Inſtr ſerumicnts, medi — — 
if Ar maredl of Land; and with Jadg mu) er 
t and give * Abe conterir there, With z 2 4 
q? b . Foppe. | " Agam 1M, artingdate. * 
3 Fs 1 36s r. John Collins, "Both Print- * 
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Frincipally in the ſolving. potions, ot laters 91 


HAT Arichiberick, andthe <5 
Subjetthercof, (viz. "a | 
ber) is, I have Jarecly de 
ned in; the Firſt Chapter of 
my Vulgar. Arithmetack, + in 


which Treatiſe I have ap 9 5 Th e ſpeices of Numer 


ration to the various Ru Vulgar , Xrirhmetick, 
4 in Intregers, and F raQions tor the ſolution of 

various Practical Queſtions ſolvable thereby, by 
ſuch plain and eaſie Rules as many years experience F 
in the practice thereof had made me capable of, 3 
and which 4 hope might render ir Intelligible, A 
ſerviceable to the meaneſt Capacity. 

And in this I ſhall ſhew you the uſe of neces. | 

Frattions 3 in all the Rules of Arithmerick,. 
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= 2 - Notation of Chap. #** 
and Rebate, according to ſeveral Rates of Inte- 
en, both Simple and Compound, with dae : 
ais of Leaſſes and Annuitics, either prefent-: 
ia Reverfion, and likewife their uſe in the cal- 


os * 


us of Jybles for that purpoſe, G. 
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I. In Decimal Fractions we ſuppoſe the unite 


U = 


or ine ey to be divided into ten equal parts, and 
= cach ot tenth parts are again divided into 
cen other equal parts, ſo that then the Unit or 
> Integer will be divided into'a 100 equal parts, and 
then again each of thoſe hundred parts is ſuppoſed 
= to be dived into ro other equal parts, ſo that 
wen the Ubit or Taree w ill be dived into co 
” equal parts, &c. And lo by Decimating the firſt and 

- Tubdecimating the ſecond we proceed ad in finitum. 
I. Aut hence it ic evident that a Decimal Fra- 
ion is always either ſo many tenths, or it is ſo 
= many tcfth; of , or is fo many tenths of 55 
of , or ſo many tenths of 55 of 53 0i 55, &c. 
& which compound. Decimal. Fraction being Redu- 
#- ced, as is taught in the 6 Rule of the 19 Chapter 

of my Vulgar Arithmetick, will give its equiva- 

jent iimple Decimal Fraction; As for Example, 
of g of 55 is .oos that is 555 and hence it 
follows that always. a Decimal Fraction hath for 
its Denominator an Unit with a Cypher, or elſe 
= Cyphers annexed to it on the right hand, 218. ei- 
cher 10, or too, or 1000, or 10000, or 100000, 

Kc. ad infinitum. 

= IV. In Decimal Fractions the Denominator is 
= never expreſs d, but may at firſt ſight be under- 
_—_ food by the number of places contained in the 


rel OR 


"2. rr; the Denominator being always an 
E. gate with as many Cyphers, annexed to it, as 
mare real places in the Numerator; as 8 be- 
= - 2 Dccimal is , vis. its Denominator is an 

4 1 2 ; >. al 
\ th” 5 * untie F 
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Chap. . Decimd]! Frattions. 34 


1255 is this written (025) and es rhits 
a | L. 4% 1 Mk 1 Jiith © - 


its Denominator ; is khown from a whoſe "Not 


18 ist, and 1925 is 5520, and 29 1:6 is 293585 


0 


a Lo 


, 4 


unite with one Cypher annexed to it, and 535-20 
os written 85 and 128 thus written 164 328 
BF if the Numerator of a Decimal Fraction con- 
ſiſtetk not of ſo many places as thgge are Cyphers 3 

et is fu 2B 


in the Denominator, then ſuch'$ 19 
ed by prefixing ſo many Cyphers Before the Nu- 
merator, (viz.) on the kft hand as there are pla- 
ces deficlent; as for Example, 3% if it were on- 
ly ſet down thus, (8) chen it would be Upt 72 
but by prefixing a Gypher before it thus 4 
it is 3% and rs is thus expreſſed (. O8) An 

us 0625) 4 
Cc. 1 +» is 2” | 


NN en 1 
V. A Decimak Fradien peing with he 
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ber, by having a point ot prick preſſxed Hefe it 
thus; .25 is 188 bur if it had been, expreſiel nl 
without a poing thus (25) it world haxe faced ll 
ſo many unites The fame is to beobſeryad mh" 
mixt Numbers, for 29 5:5 being writtep Dect- 2 
mally, will ſtand thrs, 729. 16) and 48185 rang, I 
(48. 025), and 4855770, thus (48.c028) and rhe; 
like of any others. 20 1 ry Y 
But ſome Authors diſtinguiſh Decimals ftom 
whole Numbers, by prefixtig a” virgula, er per- 
pendicular line before the Decimal, (vherher it bs ff 
alone, or joyned with a whole Number) thus, 


&c. Others expreſs the ſame Deciaql Fractioſß 
and mixt numbers thus, ( viz.) 18 1925 29 1, i 
Sc. Others with a point over the place of Units Ml 
in the whole number; and then the former Fra- 
Qions and mixt number will be thus Written; 


viz. 08, 0025, 2916 the like of others: A 


fome Authors again put points over all the plas 
| BW. ; N*M ces 
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g a #3 


A | Notation of L 


4 * 
Ts. 
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* bs.» e's £5 
3, 024, 2916, 48025, &c. but being writte 


% 


de moſt fit Malculation. 

VI. As wie Numbers do increaſe their value 
in a decuple proportion, by annexing a Cypher 
or Figure to the place of Units, ſo by prefixing 
a Cypher or Figure on the left hand of a Deci- 
mel, ſo as actually to take place in the Decimal, 
its value is decreaſed in «a ſubdecuple proportion, 
© the Number 4, by annexing a Figure or Cy- 
Phex, to it; it is increaſed from 4 to 40, Cc. 
= Bot its had been a decimal, viz. 4. and if there 
& had been © prefixed before it on the left hand, its 
= J.yalve bad been decreaſed from 53 to 1% or 04, 
= and by prefixing 5, it is .54 ; and ſtill by prefix- 
= ing more* Figures or Cyphers, its value will de- 
= creaſe in the ſame Ratio ad infinicum. 

II. And as Cyphers being prefixed before a 
= whole Number, ( »;z.) on the left hand thereof) 

= do neither increaſe or decreaſe its value; (for 4, 
ud 04, and oog being Integers, do ſtill retain 

one and the ſame value; ) So a Decimal, by having 
a-Cypher, or Cyphers annexed to the Right hand 
thereof, have not their value either Increaſed, or 
” Deceaſed, oo '* 

. Wheance it is evident, that all Decimal Fracti- 


rſt ſight; for ſuppoſe .15, and ,oos8, and 


4 | Chap. 1. 
ces or figures in a Decimal Fraction thus: 


© cording to the firſt direction, I conceive they may 


ons may be Reduced to an equal Denomiation at 


23465 were Decimals given to be Reduced (o 
one denomination , In this caſe |] conſider: at 4 
=” the denominatior for the given decimal cot. 


8 "Fog of the moſt places in 100000, and .15%an 4 ö 
dos whoſe Denominators are 100 and 1cο ma f 


de reduced to decimals of the ſame value, bange 1 
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Chap. 1: Decimal Fraitions. 


nexing ſo many Cyphers ori the Right band of * 
1 er as (according to the 4 Defi- 8 


S . 
7 4 


nition foregoing) may make each of them to bgve- 2 
100000 for a Denominator, ſo .1 n be. 13000 
and . o68 will be. 68 oo. * 3 
VIII. As the order of places in whole Num- 
bers is from the right hand to the left, ſo the 
order of places in a Decimal Fraction is from the 
left hand to the right; the firſt place being c- 
counted tenth parts of an Unity, and by ſome it 
is called primes, the ſecond place is ſo many hun. 
dredthparts of unity, or it is called ſeconds, the. 
third place is ſo many thouſandth parts of unity, or 
it is called thirds, &c. which will more fully ap- 
pear by the following Table. gl 


A Table of Notation of Integers and Decimals. 4 
un JO  __ Anno © 


© An tht foregoing. Table is given a mixt Num- 
= ber ot integers and Decimals; the lategers being. * 
= ſepatated from the Necimals by a point, or pri@,. 
—_= accarding to the fifth definition beto;eyoing 3 fo 
== that: 384375864 lignicy ſo many Intege:s or 
= Unites, and 8 56345 ſignifie ſo many parts of 
Unity the Figure 8 in the firſt place being ſo many * 
= tenth parts of Unity ; and the next figure, ix. 
the Figure 2 is ſo many hundredth parts of uni- 
ty, Cc. 5 5 
& 'So inthe Decimal: Fraftion . 4378, the Figure 
2 poſſeſſeth the firſt place, and is 4 primes, 0: 
four tenth parts of an unite, aud 3 the ſecond f- 
gure is called 3 ſeconds, or 3 hundredth parts 
0: an unite, and ſeven the third Figure is called ſe- 
ven thirds, or ſeven thonſandth parts of an 
nunite, and 8 the fourth figure is called eight 
E-foorths, or eight ten thouſandth parts of an 
= Unite, Cc. : | 
Whence it appeareth that every place in a De- 
cimal FraQtion being conſidered a part by it ſelf, 
without. any reſpect to the reſt, will of it ſelf 
me a particular Decimal Fraction; ſo iffthe 
E Iiſt mentioned Decimal Fraction, viz. 4378, 
each place being conſidered by it ſelf, will make 
theſe following Decimal Fractions, viz. .4 .03 
= .007 and .coos, or 18, =, ==, and =; , 
> which Fractions being added together, accord- | 
ing to the Rules of Addition of Decimals here- 
after deliyered in the!third Chapter, their ſum will 
de 4378, which is the given Decimal of which they 
©. are compoſed. | * 
IX. A Decimal Fraction ĩs expreſſed by ſome Au- 
= thors, by Primes, Seconds, Thirds, Fourths, &. As 


= „ 


ibis Decimal . 748 were to be expreſſed, they ſax 
is ſeren primes, four ſeconds, and eight thirds 
wy r Others 
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cult; the beſt remedy you can have, is to reduce 
Jour 'volgar- Fraction or Fractions inco; a Decimal. 


"4 
g 3 
9 T 


Others there are which een it tus, de fee 


ven hundred forty eight thirds, but the abit 4 
approved way to expreſs or read a ' decimal: if 


Fraction, is N to the method of reading 


a vulgar Fructicn, and to give it the Denomftis. 
tion of the Figure in the !:ſt place of the Deel-" 


mal, an then che Deen al 748 will he thus read 
bir, ſcven hundred forty eight chouſandths, aud 
, 035 is thus read, thirty fx thouſandrhs,” and 9 


of any other. This Chapter being well under- - * 


ftood, all the parts of Numeration, viz. Additi- 
on, Subſtraction, Multiplication, and Diviſi6t on of 
Decimals will — very'eaſie. 
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Reduction of Decimats. | 


| Chap: 2. Decintil Faction. 
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To Reduce a given V. ulear Ea 3 


Aion to a Decimal. that . 
be equzvalent thereto | 


Hen in any Arithmetical | E 
your work is ſo mingled with vul- 
gar Fractions, as to render it tedious, or diffi- * 
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dots Numerstor. 


k b 
= Py 
<O f par — 


3 equivalent Decimal 


nominator 4, and it Quotes .7500, or 75 
the decimal equivalent to the vulgar Fraction 2. 


% 15 
&- 


Note that all vulgar Fractions, cannot be redu- 
Ea 3: | | , Ons” ced 4 


- "decimal ſhall have places, 
its denominator, the Quote will be the decimal 
required. 


i en. b 
or Decimals,. which having done the work, will 
be as eaſiè in every reſpect, as if you had to do 
with. nothing but whole Numbers, which pon 


\ 


= may eftect' by the following Proportion, viz. As 
| given vulgar Fraction, is 


the Denominator of the 


80 is an Unite, w 
cimal required, . 


80 if the Fraction to be reduced were 1, and 


vou would reduce it to a decimal conſiſting of 4 


places, I ſay, the proportion is „ WS | 
As 4 (the Denominator of the given Fraction.) 
Is to 3 (its Numerator.) | 

So is 10000 (the denominator of the decimal 


= 2 
To .7500 (the Decimal required.) 
So that I conclude 4 will, be Gy 17 to its 
Je, or .%5 ; for Cyphers 
on the right hand of a decimal do — — in- 
creaſe nor diminiſh its 


to the foreſaid proportion, it 
| to the Numerator of any Fra- 
Sion given to be reduced to 2 decimal, you an- 
nex as many Cyphers as you intend its equivalent 
and then divide it by 


Bo let there (again) be given 4 to be reduced 


(as before) to a decimal of 4 places, in order 
thereunto I annex 


Thereunto Ia 4 Cyphers to the Numerator 3, 
and it makes 30900, which I divide by the de- 
for 


— 
oy ; * 


4 by the ſeventh defi- 
| nition of the feſt Chapel. #234 4-84 nn; 


4 Ne accordi 
is evident, chat if 


817 ith 10 many Cyphers as you 
inend your Decimal ſhall have places, to the De- 
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C hap. 2 \ Derimal Fraftions. © 
'ced to decimals, having exactiy the ſame value; 
although they may come infinitely near, and the 
more places that you make your decimal to conſiſt 
of, ſo much the nearer doth it come to the'truth, 
but 4 or 5 places is exact enough for moſt operas 
tions; ſo if it be required to reduce the yulgar 


Fraction 7 to a decimal of 4 places, it will be © 


found to be . 818 which is not exact, but yet it 
wanteth not ses part of an unit of the 

and if you make it. 8 1 82, it will be ſomewhat pore 
than the truth. ; 


Again if you annex 5 Cyphers to the Numera- 


tor, and ſo make the Decimal conſiſt of 5 places, 


it will then be .81818, yet it will want of the 
truth, but not ſo much as when it had but 4 


places, for now it will not want rss part of 4 


an unite of the exact truth, and if you make it to 
be .81V19, it will then exceed the truth. Thus 
by increaſing the number of places in the Deci- 


mal, you may come'infinitely near the truth, but 


_ find a decimal exactly equivalent in many 
caſes, | 


Note alſo, 


vulgar Fraction to a decimal, according to the 
foregoing Rule, there be not as many places in 
the decimal, as you annexed Cyphers to the N- 
merator of the given vulgar Fraction, then you 
are to ſupply ſuch defect by prefixing 'D many Cy- 
phers on the left hand of the ſignificant Fi 
as there are places wanting, 
Rule of the Firſt Chapter. 


So if 34: were given to be reduced to à deci- "4 


mal of any number of places, as ſuppoſe 6; iy 


order to it, I annex 6 Cyphers to the Numera- 


tor 11, and it makes 11000099, for: a' dividend, 
which divided by 941, it quotes 11689, 
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that if after you have Reduced youll 


according to the fourth 
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Cypher before it, and it makes ot 1689 for 


die true decimal Required; and if it had been 
required to conſiſt of tour places, then I annex 4 Cy- * 


to the Namerator, yet after diviſion is end- 
ed. there will be but 3 places in the Quotient, 
Viz. 116, therefore to make it conſiſt of 4 pla- 


des, I prefix 2 Cypher before it, and it makes 


0116 tor the decline! ſought. Again let there 
be given to be reduced to a decima! of (ſup- 
poſe ) 5 places it will be found to be /.-0407 ; and 
will be reduced to. oo 15. 3 


To Reduce the known parts of Money, 
Weight, Meaſure, Time, Oc. 
to Decimal Fractions. 


II. Hence it is evident that the known parts 


+ Redufionof Chap. 2 © 
©  confiſtethbut of 5 places, but it ſhould have 6 wi 
1 . wherefore to make it compleat, I pre- I 
4 2 | 


PEER: . 


E of Money, Weight, Meaſure, Time, and Moti- 
Þ , Cc. may be reduced to decimal Fractions 


"of the ſame value, or infinitely near ic, for if (in 


Money) a Pound Sterling be an Integer, whatſo- 
ever is leſs than a Pound, is either à part or parts 
of the fame; and when you know what part or 
parts thereof it is, you may reduce it to a deci- 
ma] of the ſame value; by the firſt Rule of this 


- Chapter ; ſo if you would know what is the de- 


_ 
5 * 


eimal of a Pound Sterling equal to + Shillings ; 
conſider” that's. is 2 of à Pound, and by the 


aid Rule, the decimal anſwering thereto is. 35 . 


Andiff would know the decimal equal to 3 4. 1 
conſider that 3 d. is h of I of a Ponnd, or :4s of 
Found, and the decimal equivalent thereto, 

Fe, "* | will 


c 
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Chap. 2. 


decimal equal thereunto: Firſt, I conſider, that 
7 5. 3 d. is $7 pence, which is 4 of a Pound, and 


Decimal Frattions. | 
will be found (by the ſaid Rule) to be .o 125.3 
likewiſe if there were given 75. 3 d. to find the 


the decimal equal thereto will be found to be 


3625 /. | 


In like manner if it were required to find the 
decimal of a ponnd Troy weight equivalent to 
6 0z.—32 pw. I firſt find that 6 oz.—12 pw. make 
132 pwts. Which is 438 of a pound Troy weight, 
and the decimal equivalent thereunto, will be 
found to be . 55 by the :aid firſt Rule of this 
Chapter. The like is to be underſtood in the Re- 
ducing, of any of the known parts of Coyn, 


Weight, Mcaſure, &c. into Decimals. 
To find ihe walne of a Decimal Fra di- 


on, in the known parts of Money, 
Weight, Meaſure, Oc. 


III. When you would find the value of 2 de- 
cimal Fraction in the known parts of Coyng 
Weight, Meaſure, Time, Motion, or the like, 
obſerve the following 1 


RULE. | 
Multiply the given Decimal by the number of 


parts in the next Inferiour Denomination that are 
equal to an Integer in the ſame denomination 


with the given decimal, and ſee how many. pla- 


ces are in the Product, more than were in 
ſaid given decimal; and cut ſo many off from th 
left hand with a daſh gf your Pen, and hoſe 
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12 6 Reduction 3 Chap. 23 
Figures ſo cut off, are the value of the ſaid de- 
cimal in the next inferior Denomination *to it, 


and the Figures (if there be any) Remaining are 
the decimal of an Integer in the ſaid Denominati- 
on, and may be Reduced as low as you — the 
ſame Rule; as in the following Example. 


Let it be required to find the value of this de- , 


cimal of a pound ſterling, vix. 7635. 


- 


-*Firſt, I Multiply the given decimal by 20, and ; 


the, Product is 152700 which is of 6 places, and 
the given decimal is but of 4 places, wherefore l 


ent off 2 Figures at the left hand, viz. 15. which 


&s ſo many ſhillings, now when the ſaid 

« 7635 15 is cut off from the reſt, there are 
12 yet remaining 2700, which I multiply 

— y 12 to find 


value thereof in 


1512700 pence, and the product is 32400, which 
: 12 


conſiſting of 5 places, I cut off one 


—— Figure, (viz. 3) from the left hand, 
312400 Which is ſo many Pence; fo that! 


conclude the value of the given Deci- 


& 
2 
* 
— 


* ' 


mal to be 15-—034. and the remaining Figures, 


becauſe they do not amount to the value of a Far- 


the Margent. | : 
So if. 6847. be given, and it be required to 


find its value, if you work as is before directed, 


ou will find it to be 1 35.—284.—1. 312 quarters. 
And 374 l. being ſo reduced, you will find it to 


ke 7 5,—05 4.— 3 040 quarters. | 
In like manner, if it were required to reduce 


this decimal of a pound Troy weight, viz. 


E - «84576 1. into known parts; Firſt, I multiply 


by 12, and it produceth 1014912 from which 


Feat off the two firſt Figures to the left hand, 
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thing, I do not reduce any lower, ſee the work in 


viz. 2400 are the decimal parts of a Peny, which 


.. » nw v = ww H_(9 hk oF” 


Chap. 2. 


Decimal Frattions. 


(viz. 10) for Ounces, and the remaining Ei- 


gures, which are 49 12 do I multi- 
by 


21 


ly by 20, and the ProduQ is 298249, 384376 
. which 1 cut off the firſt Figure, 12 
Vit. 2. Which is two peny weight ———— 
and 98240 remaineth, which ! mul- 10] 14912 
tiply by 24 , and the Product is 20 
2357769, which is 23. 57760 grains; — 
ſo that 1 conclude the value of the 298240 


given Decimal 84576 pound Troy - 


24 


5 2 
: ms.” 
g 
- 
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already done; 


being accounted one entire number, and made * 
- 
4 


* * 
* I 
of 
. 
* 
8 
1 


= 
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weight to be 10 02.0 pw.—23 gr. — |—— 
.57760 ; the ſame is to be obſerved 392960 
in finding the value of any other de- 196480 
cimal whatſoever, whether of Coin, —| —— 
Weight, Meaſure, Time, or Mo- 2357780 


tion. | 

I might here have added Tables of Reduction, 
ſhewing the Decimal Fractions of any of the parts 
of Money, Weight, &c. as divers Authors have 
but becauſe they are though 
uſeful, ſeldom made uſe of, and partly by reaſon 
of the caſe in finding the equivalent decimal of 
any Fraction whatſoever, according to the Rules 


herein delivered I ſhall forbear it. 


* 


IV. There is a briefer way of diſcovering the | 


value of a decimal of a Pound ſterling, viz. The 
Figure which ſtanderh in the firſt place of the de- 
cimal, (viz. iu the place of Primes) being dou- 


bled, gives you the number of ſhillings ; then let 


the Figure poſſeſſing the ſecond place of the de- 
cimal, viz. the place of ſeconds) be eſteemed ſo 
many tens, and the Figure in the third place ac- 
count ſo many units, which ſaid tens and units 


by one, will be fo many farthings, which f 
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ſhillings and farthings are the value of the given 
decimal ; but if the Figure in the ſecond place be 
5, or elſe exceed 5, then reckon one ſhilling toy 
that, and for the exceſs above 5, eſteem every unite; 
10, as before, 


* 
| | 8 J 
Example 1. : 
What is the value of 73651? \ | 
- The Figure 7 (ſtanding in the place of primes) 
being doubled, gives 14, which is ſo many ſhil- 
lings, and the Figure in the ſecond place, (Which 
is 3) being accounted ſo many tens is 3o, and 
the Figure in the third place (vi⁊. 6.) being eſteem- 
ed unites, and annexed to the tens beforeſaid, , 
makes 36, which being leſſened by 1, makes 35 
arthings, which is 8 4.4, ſo is 14 5.—08 4. 1 the 
value of the given Decimal .7365 l. 


Example A 
What is the value of .8896 / ? 


The.firſt Figure (8) being doubled, makes 16; 
and becauſe the next Figure is above 5, I add 1 
to 16, which makes 17 ſhillings : Then the ex- 
cels of the ſecond Figure above 5 being 3, 1 
eſteem it ſo many tens, and the Figure (9) in 
the third place being unites, makes 39; which 
leſſened by 1, makes 38 Farthings, which is 9 d. 2, 


ſo is 175.— 9 d. 3, the value of the given decimal 
3896. And after the ſame manner may the value 


of any decimal of a Pound Sterling, be diſcovered | 
at firſt ſight without loſs of a farthing. 


CHAP. | 
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CHAP. Iii. 
Addition of Decimals. 


Sha work-of Addition of, Decitial Fra: 
ons is in every reſpect the very ſame with 
that of whole Numbers of one Denomination in 
common Atithmetick, reſpe& being had to the 
right ordering or placing of the Decimals requi- 
red to be added, which that you may W 
obſerye this | 


I. 


General Rule. 3 


n. When two or more devine are given to 
be added together, you are ſo to diſpoſe of then 
one under the other, as that all the Figures on 
the left haud may ſtand in order one under the 
other, that is to ſay, primes under primes, or 
tenth under tentis, (whether they be Cyphers 
or ſignificant Figures) and ſeconds or hundredths, 
under ſeconds or hundredths, &c. obſerving the 
ſame order if they conſiſt ſome of them of never {o 
many places, and others of never {0 few. 

Example. | | 

Let there be given * following Decimals to AY 


be added together, viz. . 02746, and 0832, 4 and 

-62 and. 8 Firſt, I diſpoſe of them in Rr 
order to the work, as you ſee in the .00746 
Margent, where you ſee the lowermoſt 0832 

Figure 8, which is primes, is placed un- .62 | 
der 6, o and o, which are likewiſe s 1Þ 
primes, and t he figure 2 in 62 being in 2 8 


* 
* 
z 
4 
* 


| 16 * Addition of | 
in the place of ſeconds is placed under 8 and @* 


which are likewiſe ſecands, or hundredths, and 
the Figure 3 inthe place of thirds, or thouſandths * 
18 


- numbers. to be added together, viz. 1 


der, according to this Rule, draw a line under 
them, as in Addition of whole Numbers, under 


: => 
2:54 
* 


* þ 

W * * 
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under 7, which is alſo ſo many thirds, 


&c. The fame order. is to be obſerved in placing 
of the gdecitnals of mixt numbers to. be addgd, as. 
E 


fuppoſe there were given theſe followin 


de 58.3572. 
Ad 36,864, and 7.42, and .6. :. Now. in aer 
to their, finding out their Sum, 1 diſpoſe of them 


| in order one under the other as followeth. Where 


4 


ou may obſerve that the whole Numbers them- 
- ſelves, or integral parts of the given mixt Num- 


hers are placed one under the other, ag is directed 


in Addition of whole Numbers, without any re- 
ſpect at all had to the decimals annexed to them, 


and the decimals. are placed under each other, 


rording to the directions giyen in the, laſt Rule; 


ithout any reſpect had to the Integers, proper- 
belonging to them. | . 


| 168.3872 
mo. 5 36.864 


4 7.42 
<4. 6 


III. Having placed your given Decimals in or- 


Which line you are to place their Sum; Then pro- 
ceed in your work in every reſpect, as in Addi- 
tion of Integers, beginning at the right hand, and 


o proceeding through the Decimals without an 
regard to them as Decimals, but as if they were 
all whole Numbers: As for Example, let us take 

the Decimals given in the firſt example of the Ja 


* * | * _ 4 n 2 . 1 
k m=— 
= 


. 8 : | 
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Chip. Dein Frattion., 15 
Rule foregoing ; And firſt I put down 6 under 
' the line, becauſe there is no 6ther figure or nym.. i 
ber to add to it, then I proceed to the nest, Tay- 
ing 2 and 4 makes 6, which I alſo ſet 


down in order under the line, then 1 s 
fay gand 7 makes 10, fo I ſet down o, 0832 ⁴⁵ 


* 8 4 
= 


” and carry 1 to the next, ſaying 1 that .62- 

T Learry, and- 2, and 8, make 11, for 8 -, i 
m which 1 ſet down 1, and carry 1 to ——— 3 
2 the next, ſaying, 1 that I carry and 8, 1. 5 10666 
— and 6, make 15; which 1 pot in its 


| lace under the line, becauſe it is the laſt ; and 
4 | becauſe Ol figure 5 ſtandeth -under the, lace of 
| primes, I put a point. before it, that is to Aay be- 
Do . . 
a tween 1 and 5, and the work is finiſhed ; the 
1 number 1 being an integer, and the reſt a decimal, 
» | whereby I find the ſum to be 1. 51066; that is 1 
integer, and . 51066 parts of an integer. 
After the ſame manner if the mixt nu 


mbers in 
| the ſecond example of the foregoing Rule were 
given to be added, their ſum will be found to be 
213.2412, that is 213 integers and .,2412 deci- 
mal parts of an integer, as you may ſee by the fol- 
lowing work. 4212 | 1 2 


168.3572. +, 
36. 804 


I | * | | : 
* | 1 7. 42 13 75 . * 
2 N .6 3 : r * 
. . q 


"—S 
Ss > 
a 


0 213.2442 W 1 

4 ST 3x 2815 © 4 2. > av _— * 4 
„Other Examples for the Learners; practice may 4 
be ſuch as follow. ty: 5 


= 
, 
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.608 4.368 748 
16.07 79.573 56.72 
© 206.009 «724 9.564 

386 7358 


—— O — — — — — 


127.487 13.225 795 0198 


C H A. P. W. 
Subſtracłion of Decimal 


Frachons. 


1.0 Hen two Decimal Fractions are giv- 
* en, and their difference or exceſs is 
50 you muſt place them (in order to the 
work) as you were taught in the foregoing Chap- 
ter of Addition, and the operation is the very 
ſame in every reſpect as in Subſtraction of whole 
Numbers of one Denomination, beginning at the 
right hand as in the following Example. 

Let it be required to ſubſtract the Decimal 634 


. from the Decimal 728; in order to the 
work I put them one under the other, viz. 728 
bf the biggeſt uppermoſt and take each fi- 6 34 


ure the in lowermoſt out of its Correſß- 
Pondent Figure in the uppermoſt, putting . og 
their reſpective differences in order below 

the line, and I find, that when 1 have finiſhed the 


2 "x3 the Remainder or difference to be .094 


* . the work 9 


In 


1 
, 
8 
- 
8 
* 
. 
3 
b 


l rr 


* 
——ç 


_ Chap. 4. 
In like manner if the mixt Number 42.347 
were given to be ſubſtracted from the 

mixt Number 76.23. I place them in - 96.123 

the ſame order as is directed in Additi- 42.347 

on before-going, only with this Cauti- - 
on be ſure to place the biggeſt upper- 533.776 
moſt, then proceed to take each figure 5 
in the lowermoſt out of its correſpondent figure 
| in the uppermoſt, as if they were whole numbers, 
e 


* 
= 4 


Decimal Fractions. 19. 
» 8 


* & = 
- 1 # 4 
TS a. 4 
=_ 


and having finiſhed the work, the Remainder, or 

difference will be found to be 33.775 as you ſee it 
done inthe Margent. . | | | 
When the decimal given to be ſubſtracted do 
n Not conſiſt of an equal Number of places, ſuch de- 
; fe@& muſt be ſupplyed by annexing Cyphers, or 
ſuppoſing as many Cyphers to be annexed: (as are 
wanting) on the right hand, and then the work will 
beas in the former Examples. | 


: | i Example. 3 4 
A Let it be required to ſubſtract .037486 from 
a +34 ; Now becauſe ,84 hath in it — 
. but 2 places, and the other hath 6, I 8400 
ſupply that defect by annexing 4 Cy- 037488 
1 { phers theretd as in the Margent, and 
the work being finiſhed, I find the Re- 802514 

> | mainder or difference to be .802514. _— 
1 ' The ſame is to be obſerved. when a decimal! 
" * Frattion or mixt Number is given to be 
Subſtracted from a whole number, as 64.0088 9 
ſuppoſe 15 486 were given to be ſub- 15.488 


, | tracted from 64, becauſe there is no de- ———- i 
camat' annexed to 64, you are to ſup- 48.514 
Ply: the decimal places with Cyphers, _ . 
and then proceed in the work as before is directed 


* + «of 
4 4 


* * 
- 9 
„ 

wy 
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F and having finiſhed the work of Subſtraction, the 


| Remams 4,©695 69.5248 9.7642 


. 


- 


Remainder will be found to be 48,514 as by the 
work in the Margent appeareth. 

Other Examples for Practice may be theſe fol- 
lowing, 8 F? 
From $3479 84.6 10 7 
Subſtra 2784 15.0752 0.2358 +: 


—  — — .. —U— 


. 


5 Multiplication of Decimal 
Fractions. 


N Multiplication of 8 whether both 
the Factors are decimal Fractions, or whe- 
ther they be mixt Numbers, or if the one be a 


decimal Fraction, and the other a whole or mixt 


Number the Multiplyer is to be placed under the 
Multiplicand in the very ſame manner as in mul- 


ſo . the operation is the ſame in every 
eſpect, as in Multiplication of whole Numbers, 


I pi when you have added the ſeveral particular 


products together, as is uſual in whole Numbers 


3 kde value of the predudt is to be Wand out by 
4 IR os | f 


* 


Gencral | | 


” * 


| 


* han 


tiplication of whole Numbers, and when they are 
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Chap. 5. Decimal Fract ions. 27 
1 General Rule. 


Look how many Decimal places are, in bath 


the Factors, (viz. the Multiplicand and Multi- 


duct. 

Wherefore cut off ſo many Figures from the 
right hand of the Product for decimals, and the 
figure or figures remaining on the left hand (if 
there be any) are Integers, as in the following 
Example. | 

Let it be required to multiply 34 82 by 7.26 
it matters Hot which you make the Multiplicand, 


or the Multiplyer, but I take 95.26 for the Multi- 


plyer, becauſe ir hath feweſt places, and put 


it in order under 34.82, as if they were both 


whole numbers, and having finiſhed the work of 
Multiplication I find the Product to be 252.7932 , 


25 you may ſee by the following work. 


252.792 19 


Then to find. the value of the product, 1 look 


how many decimal places are in (both) the Mul- 


tiplicand and Multiplyer, and 1 find 4, where- 


fore I. mark the 4 firſt places to the right hand 
for decimals, by putting a 


plier) ſo many decimal places muſt be in the pro- - 2 


point between 

them and the other figures on the left hand,, 
and then the Product will appear to be really 5 
N * GC 3 232.793 30 


* * : 
a * 


2 * * SY * 
= 
-. 
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© 252.7932 that is 252 integers, and .7932 decimal 


parts of an integer. 
A ſecond Example may be of a mixt Number 
given to be maltiplyed by a decimal fraction; 


nds thus, let it be required to Multiply 38.5746, 
dy .00463 ; I prepare the given numbers for o- 


peration as is before directed, and having finiſhed 
the work ! find the Product to amount to 
178600398. Then to find the true valne of the pro- 
duct I conſider the number of decimal places, in 
both the Factors, which I find to be 9, vix. ꝓin the 
Multiplicand and 5 in the Multiplyer, her re I 
mark out nine places towards the right Hand M the 
product of a decimal fraction, which indeed is 


the whole product, and therefore I conclude tha 


true value of the product to be. 178600398, as by 
& the following operation appeareth, viz. 


1157238 
2314476 
1542984 


.tx$600398 


A Third Example ſhall be of 2 decimal Fracti- 
ons, the one being given to be multiplyed by the 
other, as, let there be given .63478 to be Mul- 
Tiplyed by 8264, having diſpoſed of the given 
numbers according to order, and finiſhed the 
work of Multiplication as is before directed, I 
hnd the Product to amount to 524582192, which 


F. «being done, to find the true value thereof, I con- 


Aer that there are 9 decimal places in both the 
lh | | | "FD Factors, 


* - 
1 13 2 
* — 4 " 
2 * TP * F 


* 
e 
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Chap. 5. Decimal Fractiousn. 23 
Factors, viz. 5 in the Multiplicand and 4 in the I} 
Multiplyer ; wherefore I nvte out 9 places in the 
product for a decimal Fraction, and fo I find the 
true value of the Product to be 524582192, a3 EE 
by the following operation appeareth. 


* 63478 


8264 


253912 
380868 


29 — 


* 524582192 


The like is to be underſtood in any of the like 
Caſes whatſoever. . 4 
II. If it ſo happen (as oftentimes it may) that 
after your Multiplication is finiſhed, the figures 
in the product do not conſiſt of ſo many places as 
there are decimal figures in the Multiplicand and 
Multiplyer, ſuch defect muſt be ſupplied by pre- 
fixing as many Cyphers before it towards the lefx 
hand, as it wanteth places, and then mark ſuch 
product with the ſaid prefixed Cyphers, for a 
decimal Fraction and the true product required; as 
in the following Example. W 2 
Let it be required to Multiply .. 0476 x 
0642, after the Multiplication is finiſhed, I find 
the product to be 305692, conſiſting; but of 6 
places, but the number of decimal places in; the © 
Multiplicand and Multiplyer is 8, wherefore to 
make the product to conſiſt of 8 places, I prefix 
2 Cyphers before it, and then the true produ@*. 8 
will be .00305592 ; the work followeth. A 


oe 
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- 
8 — - 
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3 n! | 0476 
= Im | 8 x 064.2 


CFR 952 
. 1904 . 5 
2 2856 


— — ——— . — 


00305592 


be 506799958 conſiſting of 9 place but there 

MX cos Decimal places in both the wen. Factors; 
w berefore the Product muſt be increaſed to 18 
| places by prefixing a Cypher which will niake it 
= .©506799958, as by the following work. 


37 523 
0 
2259138 
1 596092 
1129569 
376523 


Ra 7 £ f 0506799958 

By this time I doubt not but the diligent Lear- 
bex.ls well acquainted with Multiplication of De- 
mal Fractions, the work being as plain and eaſie 


Otyiſion: 


- 


in like manner if 376523 were given to be | 
Multiplyed by .1 346 you will find thg-produQt to 


2 whole Numbers; The next we come to is 


„ e 


4 1 | 


8 
* a * 
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Diviſion of Decimal Fractions; % 
WY F £8] „ 


Avin g gone through Addition, SubſtraQtion* 


= L 
- 
: 


Chap. d. 
: . 7 * 4 


and Multiplication, (The operation being 


(as Jou ſee) in every reſpet the very ſame as ] . 
whole N s) we come now. to Diviſion : 1 
* although 1 imals, (as well as in whole Num- 1 


bers) Diviſion may ſeem ſomewhat difficult to: 
the young Practitioner, yet we ſhall endeayour t 
reũder it as plain and eaſie as poſſible may be. 
I. The operation in diviſion of decimals is in 
every reſpect the ſame with that of whole num. 
bers, therefore the difficulty in diviſion of De» 
cimals lieth not in the operation, but in ffnding 3 
out the value of the Quotient after the work of "8 
Diviſion is ended, a general Rule for finding 4 
which ſhall be given by and by. „ 


N 0. 


II. It is neceſſary many times to annex a Cypher 
or Cyphers to the dividend, whither it be a Whole 
Number, or a mixt Number, or a Decimal Fra- 
Cciion, for many times the diviſor, conſiſteth of IF 

more places than the dividend, ' and in that caſe 
- there muſt be 4 competent Mn ee LA 
+ annexed to the Dividend, as, M Niere 
: required to divide 73.564 by 46.2 leid en 
cannot conveniently proceed in the M Hf ou 


have annexed Cyphers to the dividend. to . 
3 creaſe the made ecin | 


a... 0. 


of places in the decimal rr 
| thereof, and you may annex as many as you pleaſe, ⁵⁶ 


wy Has 97 
* = * . = = - 
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26 Diviſon of . Chap. z 
for by the 9 Rule of the firſt Chapter, Cyphers 
> annexed to a Decimal Fraction do neither Aug- 
ment nor diminiſh its value, 
III. When a queſtion to be wrought by Divi- 
5 Gon of © decimals is propoſed, conſider Whether 
chere are as many decimal figures i in the dividend, ' 
as there are in the diviſor ; if there be any want- | 
= ing, make them full as many, or rather mote by 
= ee 1 "gb thereto, according to the Rule ; 
© foregoing, but in ſome caſes there muſt of neceſ- 
ſity be more, for when there is © equal number 
of decimal places in the dividend, n the di- 
Viſor, and a diviſion can be made, the the Quoti- 
ent will infallibly be a whole number without any 4 
Fraction, except what is in the Remainder. . -- 
TV. In Multiplication of Decimal Fractions, ; 
the product containeth as many Decimal figures | 
tere are decimal places in the Multiplicand * 
and Multiplyer, and in Diviſion if you multiply | A 
| 


v0 Bin ww» 5 
dA. ay =. 


E the Quotient by the diviſor the product will. be i 
aal to the dividend, upon which conſideration | 
de true value of the Quotient of any * may 


9 known by this | a 
General Rue, oy, [2 


After the work of Diviſion is ended, conſider 
bow many decimal places are in the dividend 

more than there are in the diviſor, and how ma- 

ny ſdever the exceſs is, let ſo many in the Quoti- 

t be ſeparated from the Reſt, for a Decimal. 

4 if there are not ſo many figures in the Quo- 

= 2 as the ſaid exceſs is, ſuch defect muſt be 

x2 by A+ ps as many Cyphers one the | 

tring a point before them, as 

„ Math been Taveht already ; then ſhall ſuch D 4 


F 


=" a Ty <q i . r 


'# ſeveral Caſes that may 1 in the diviſion of 
Decimals, which are 9, as fo 


; 
; 
k 
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res mal as aforeſaid; be the true value of the Quotient 
4 fouph 


t. | 
F ſhall explain this Rule by Examples of the 


loweth. , 7 : F 


9 


» 
FI. + 


1) + ? >] a whole Number 
2 >a whole Number | > | a mixt Number 
3 a Decimal Fraction 


85 mixt Number 
; 12 


I 
= la whole Number 
da mixt Number 
6 = | a Decimal Fraction 
7 * . | 2 | a whole Number 
$>aDecimal FraQtion | & i a mixt Number 
5 ja Decimal Fraction 


9 


832 


Caſe I, _ 
A whole number given to be divided by a whole number. "i 
V. When you are to divide one whole Number 
by another and they are not commenfurable, * I 
though there are no decimals in either the divi- © 
dend or the diviſor, yet if you annex a Compe-' IF 
tent number of Cyphers to the dividend, there 
will be a decimal in the Quotient conſiſting 4k 


as many places as you annexed Cyphers to the di- J 
vidend. | 


. 4+ = 


Example 1. 


Let there be given 5729 to be divided by 438; 
According to the foregoing Rule, I annex a Num- 
ber of Cyphers, (ſuppoſe 4) to the given divi-.. 
dend which will ſupply 4 decimal places, and it 
will be 5729.0000, and after the work of diviſi- 

on is finiſhed I find the Quotient to be 130799 - 
438) 5729. 0 (13.0799, &e, 


* * 


No W- 
1 4 
1 2 N * 


1 


- _ 
= 


Ls 


us Diviſon of Chap. 6 

Now to find out the value an the Quotient by 
the General Rule before-going, I conſider * 
there are no decimals in the diviſor, but there art 

4 in the dividend, and conſequently by the ſaid} 
Rule there muſt be 4 decimal places noted out ig 
the Quotient by ſetting a point before them, and 
then the true value of the Quotient II be 
1 _ 1 


a * - 
3 5 
. ** 3 


FE. _ 
n | 


LES * 
52 + 1 | N 
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Example 4. 


Let there be given 48 to be divide by 437: 6, | 
you candot here make any work till yoo have an- 
- . nexed Cyphers to the dividend, : becauſe the di- 
viſor js bigger than the dividend, and therefore 
annex as many as you think convenient, ſuppoſe * 
+6, and having finiſhed the work of diviſion vou 
will find the Quotient to be 1095, now to find 
out its true value, conſider that there are no de- 
3 cimal places in the diviſor, but there are 6, in 
tbe dividend, therefore there muſt be 6 decimal 
places in the Quotient, but the Quotient as yet 
polleſſeth but 4 places, therefore to make them 
up s according to the ſaid general Rule, I prefix 
two Cyphers before the other figures, on the left 
hand of the ſame, ſo as they may take place in the 
decimal by putting a pojnt before — ſo will the 
true Quotient be .051095, Cc. 


. 


r 10 


43796) 48.000000 (.001995, &c. 


This firſt Caſe may very well ſerve for a fur- - 
ther illuſtration of the firſt Rule of the ſecond | 
* * of _ Book. 


Caſe | 
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«S * 


' Caſe 2. 


Example 3. , Th 


'A whole number given to be divided by 4 mixt * wmber: 1 


md Let the whole number 586 be given to be di- 
7 vided by the mixt number 36.4865 ; here you, 
may obſerve that although the dividend be great- 

er than the diviſor, yet therecan be no operation 


'- * untill the dividend is prepared by annexing a 


competent-gumber of Cyphers to it, and accord- 


g. ; ing to the Third Rule of this Chapter, I muſt an- 
- © nex atleaſt 4, but here I ſhall take 6 (or more at 
pleafure ) and then the dividend will be 
586.cocooo, and the work being finiſhed as in 


found to be 1606, &c. 


39.4865) 586.000000 (16,06, Cc. 


a | 
- I 
* Ry 

; 3. 
= 

. 

4 


Now to diſcover the value of this Quotient; 
according to the general Rule foregoing, I confi 
der that there are four decimal figures in the divi- 
; for, and 6 decimal places in the dividend, the ex- 
- celſs being 2, and conſequently there muſt be twW uw 
decimal places noted in the Quotient by putting 
a point before them, and then the true Quotient 
will be 16.06 as you may prove at your leiſure. 


- Another Example of the. ſecond Caſe. may be 


Diviſion of whole numbers, the Quotient will be 


this, let there be given the number 2, to 66 


divided by the mixt number 28.74, having pre* ul 
pared the dividend, by annexing 6 Cyphers' to 


1 


hen ; 


1 1 of | Url 
7* cor de at pleaſure) and finiſhed the work 
iviſfion as in whole numbers, I find the Quoti. 


ent to be 695, 3 
28.74) 2.000000 (0695, &c. 


No to find out the true value of this Quotient 
I conſider according to the general Rule, that 
places. in the '&vifor \ 


there are but two decimal 
and 6 in the dividend, therefore (the exceſs being 
4) there malt be 4 decimal places in the Quoti- 


ent, but there are but three places, 'wherefore J. 
by preſixing a Cypher before 
them, — to the latter part of the _y 5 


make them up 4, 


General Rule. 
Caſe 3. 
Example 5. 


' hole 2 given to be divided by a decimal nad. 


. 
% 


E. - conclude that according 
"= muſt be 3 decimal figures in the Quote, cut off or 


. 


Let there be 
be divided by the decimal '.0675, after the divi- 
dend is prepared by annexing a competent number 
of Cyphers, as ſuppoſe. 7, after the work of di- 


viſion is ended, I find the ä to amount to 


7¹ 1111 as followeth. 
0675) 48.0050000 (711.111, Ec, 
Now to aud out the value of the ſaid Quotient, 


by the foregoing general Rule, I conſider that 


there are 4 decimal places, in the diviſor, --and 7 
in the dividend, the exceſs being 3; wherefore I 
the faid Rule, 


= Jeparated from the reſt by a point, and then the 


* 5 true value of the Quotient will be 711.111 that is 
and 111 decimal parts of an integer 
"1 ad near. Caſe 


711 integers, 


given the whole Number 48 to | | 


there : 


| Chap 6. | Decimal Fraitions - 


— Caſe 4: 

| | Example 6. | 
zn A mixt manber given to be divided by a whole e. 
or, 


„ Let there be given the mixt Number 743.574, to 
de divided by the whole Number 75. 
After the dividend is prepar'd by annexing 

l Cyphers at pleaſure, and the operation (accotd- 

ing to diviſion of whole numbers finiſhed) y 

will find this gx Vit. 49 57 

4 252 74357400 (9.91432ʒ32 

‚ Now to fad out the true value of the 


Quotient, I conſider that after there are 2 C 
- Phers annexed to the dividend, that the decimal 
part thereof will poſſeſs, 5 places; and because 
there are none in the diviſor, Weiß the cx, 
cCeſs is 5, and conſequently (according to the ſaic 
SGeeneral Rule) I note 5 Places in the Quotient for 
© | the decimal part, which being done, I find the 
true value of it to be 9.91432. | | 


” | Example 7. 


Again, let the dividend in the laſt Example, 
viz. 743.574 be given to be divided by the whole 
Number 43576, and the Quotient will be found 
to be 17063, if there be 3 Cyphers annexed to. 
the dividend, and there will be 6 decimal places in 
It, and not one in the diviſor, wherefore there 
muſt be 6 decimal places in the Quotient, but . 
there are but 5, therefore to make them 6, ac- 

_ cording to the ſaid General Rule, I prefix a Cy= = 

Pher, and then the true value of the a 2 
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S 0 Diviſion of | 
will be 017063 as upon proof you will eaſily 


43567) 743.574000 (.017063, &c. 
Caſe 5. 


* N r * a i 2 = 
q 3 . 
= * 
* A = 
„ 2 
_— " X 
_ . 
* „ 
* - 
by a 


- ; 
3 13 E xample 8. 
Aut number given to be divided by s mixt number 


Let the following mixt Number, viz. 3.748 be 
given to be divided by the mixt Number 46.375. 
Here according to former directions I annex Cy- 
va (at pleaſure) to the dividend, ſuppoſe 5, 
den will the dividend be 3.74 800000 and hav- 
ing finiſhed the work of diviſion, as if they were 


WW” whole numbers, I find tlie Quote to be 8084, Cc. 


but the true value of this Quotient thus found I 
EF as yet know not, therefore. to make a diſcovery 
of its value I conſider that in the dividend there 
are 8 decimal places, and in the diviſor there are 
but three ſuch places, therefore the number of 
decimal places in the dividend exceeds the num- 
ber of places in the diviſor by 5, ſo that by the 
foregoing general Rule I know that there mult 
be 5 decimal places in the Quotient, but there are 
only 4 figures, viz. 8084, but to make them 5 
according to the general Rule, I prefix a Cypher 
before the other figures and it makes .o8084, 
Wich is the true Quotient ſought. 


by 464375) 3. 74800000 (.08084, &c. 
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9 WR Caſe 6. | 
"A mixt number given to be divided by a Dec. Frattion. 


'3C3 4 * LF, Example 9. | 
Let there be given the mixt number 54, 379 


to be divided by the Decimal Fraction . 34687, 


having annexed a competent number of Cyphers, 
ſo that there may be 3, or 4, or 5 Decimal places 
in the dividend more than there are in the divi- 


For, wherefore I annex 6 Cyphers, and then the 


dividend- will be 54379000000 , and when the 


work of Diviſpn is ended the Quotient will be 
found to he 1598s. 

Which being done the next thing in order to 
the compleating of the work, is to find out the 


true value of the ſaid Quotient, which is ealily 8 
done by the ſaid general tule, for I conſider that 3 


in the diviſor there are 5 decimal places but in 
the dividend there are 9 ( viz. 3 given ſignih- 
cant figures, and 6 Cyphers annexed) ſo that the 
exceſs is 4, therefore I conclude that there muſt 
be 4 Decimal places in the Quotient, and the reſt 
are of the Integral part, fo that I find the true 
Quotient is 156.7705, that is 156 Integers and 
«7795 or r parts of an Integer, which you 
may eaſily prove at your Leiſure. 


34687) 54. 3790-0000 (136.7705, &c. 


HIP  Exampe* 10. 

If there were given the mixt Number 45.384 
to be divided by .00247 z here are not ſo many 
decimal places in the dividend as there is in the 
diviſor, therefore do I increaſe their Number by 

9 n annex- 


1 
2 - _— 
- 


4 — 
* | 
* 


34 Diviſion of Chap. 6, 

. annexing 5 Cyphers thereto, and then the divi- 
dend will be 45.38400000, then do I proceed to 
the operation, taking no notice at all of the the 
Cyphers which are before the Diviſor, but work 
as if there were none at all, and when the work 
of diviſion is finiſhed, I find the Quotient to be 
183740. 89, &c. oh 


00247) 45-35400000 (133740.89, Cc. | 


Now the Quotient being found, I come next to 
find out its value, which to do I conſider that 
there are 6 decimal places in the divifor, and 8 in 
the dividend, ſo that the excels is 3 places, there- 
fore I conclude according to the "ſaid General 
Rule, that there muſt be two decimal places noted 
in the Quotient, ſo that then its true value will be 
found to be 183740.89, Cc. 


Caſe 7. 
A Decimal Fraction given to be divided by a whole 


number. 


Example 11. 


Let it be required to divide the decimal 
Fraction .o7864 by the whole Number 25, 
here in this Example, there is no need of an- 
nexiug any Cyphers to the dividend to prepare 
it for operation, but yet you may at your plea- 
ſuc2, only becauſe there is no necclity I ſhall for- 
hear it, and proceed to the work according to 
the Kule of Diviſion in whole Numbers, and the 
work being finiſhed, I fad the Quotient to be 
324, then I procecd to find cut the value of this 

| | lf 1 Quotient | 


> 


—a:̃ "EE 


- 


the dividend, therefore there muſt be's decimal 


the Quotient thus found, and note them for th 
true Offtient ſought, which is .00314, as by th, 


operation appeareth. 


25.9 786 (.00314 


EL. 


Caſe 8. 
A Decimal Erattion given 20 be divided by 4 t 


aber. 


Example 12. 


Let there be given the Decimal Fraction . 848 
to be divided by the mixr number 3.456, here 1 1. 


prepare the dividend for the work by annexing 4 


Cyphers thereto, and having finiſhed the work of 3 


Diviſion I find the quotient to be 2433, and to diſ- 
cover its value according to the general Rule, I 
conſider that there are in the dividend after the 4 
Cyphers are thereto annexed) 7 decimal places, 
and in the diviſor there are but 3, fo that the ex- 
ceſs is 4, therefore I conclude that there muſt be 
four decimal places in the Quotient, fo that the 


true Quotient is the Decimal - Number. 2433, C.. 
as followeth. 


e.476) . 8480000 (. 2433, Cc. 


D 2 


1 


-Quoticht by the General Rule foregoing, aud be- 
canſe there is no decimal in the diviſor, and 3 in 


| in the Quotient, and there are but 3 places 1 
as yet, therefore do I prefix two Cyphers beſore 


_— — 
"oo — 
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| But if toithe ſaid dividend 346: therghad been 
© annexed 5 Cyphers then the true Quotient would 


| 5 -Cyphers annexed thereto then had-the Quotient 
"* been . 243383, Te. L 4 | LET "75 | 


found out, by the general Rule, will be different 


ide diviſor, 1 find the exceſs.to be 5 in the divi- 


the Quotient, but there are now but 4 places, 
whereof to 


I ſy as it may take place in the Decimal, and, then 
ö of 
Cc. as followeth. 


Quote would have been . 002433, &c. 


W 
3 
92 


ap. 6 


have been 24338, Cc: and if there had heen 6 


| Example 132 F 

Let it be required to divide this Decimal Fra- 
tion, viz. 846 by the mixt Number 34. 76 
after I have annexed Cyphers to the Dividend 
to prepare it for the work; and the work of 
Diviſion being finiſhed, 1 find (as before) the 
Quotient to be 2433, but the value of it being 


from the former Wote, for having taken the 
number of decimal places, in the dividend and 


dend, ſo that there ſhould be 5 decimal places in 
| _ ſupply that defect I prefix a Cypher 
before the {aid Quote, and put the point before it 


the true. value the Quotient will be, .02433z 


34475) 8460000 (02433, G. 
And if the Diviſor had been 347.6 then the 


Caſe 
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Caſe 9. | 42 
A Decimal Fraition given to be divided by a” 
| Decimal Frattion. © 3 
_ Example 14. | | 


Let there be given the Decimal Fradtion 
.$35796 to be divided by . 23, here I may annex 
Cyphers at pleaſure to the Dividend to prepare 
it for operation, but becauſe there is no necellity 3 
for it 1 ſhall forbear, and proceed to the work as ? 
in Diviſion of whole numbers, which being fi- 
niſhed I find in the Quotient the number 34309 4 
and now I have nothing to do but to find out the 
true value of this Quotient, and in order there- 
unto I conſider that in the dividend are 6 decimal 
| places, and in the Diviſor but 3, wherefore the 
\ exceſs is 3, which is the number of decimal places 
in the Quotient, which being ſeparated fromthe 
reſt by a poĩnt according to former directions, the 
true value of the Quotieht will be found to be 
3-439, Ce. „Bee of * 


7 
& ® 


> we av -» ; WwGf® 00a eee, 


243) . 835798 (3.439. 


; Butifthe dividend bad had a Cypher annexed 
- | to it, then the Quotient would have been 3:4/394 


&c. and if two Cyphers had been annexed to it, 
then the tent would have been 3.43948, Cc. 


Baut if the dividend had been 0835796, and the - + 
| diviſor the ſane as before, the operation would 
have been ſtill the ame , and the ſame figures if 
would be in the Quotient but not of the ſame 
value, for they would have been all Decimals, 
1 D 3 ric. 
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(as before) 835796) and the Diviior had been 
& (.0243) the ſame as before with a 2 pre- 
fixed before it to depreſs its value, though the 
operation be the very ſame, yet the value of the 
=” Qpoticat would have been 34.39, Cc. And if 
the diviſor had had two Cyphers prefixed before 
it thus .00243 then the Quotient would have 
deen 343.9, Cc. And if the Diviſor had been 
E (000243) the ſame is before with 3 Cyphers 
prefixed before jt then the Quotient would have 
been 3439. conliſting intirely of Integers, except 
you have annexed Cyphers to the Dividend. Thus 
have I largely gone over all the caſes that can 
happen in Diviſion of Decimals, and have given 
one or more examples in every Caſe, ſo that I 
hope by this time the diligent Reader is made 


= 


capable of performing any Operation, either in 


viſion of Decimals, and if he be ſo perfected 
perhaps he may be deſirous to know ſomething of 


* would not dull the edge of his Apetite, I ſhall 
nie him a taſte of their excellent uſe in the Rule 
of proportion, and in the Menſuration of ſome 


< 


”. Roots, and the calculating of Intereſt, &c. | 


E 38 Diviſion of Dec. Factions. Chap. 64 | 
= viz. 3439, Cc. But if the Dividend had been 


Addition, Subſtraction, or Multiplication, or Di- 


che uſe and application in the practical parts of | 
Atithmetick, before he comes to the more diffi- 
cult part of the extraction of Roots, and becauſe 


& Superhcies and Solids, and then come to ſhew | 
=. their uſe in the r Cube and Square 


C HAF. | 
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The Rule of 3 in Decimals: I 


Shall not here meddle with the Rule of 3 in 
15 diſtinct kinds, viz. Single, Double, Di- 
ret, or Inverſe, ſuppoſing the Learner to be 
acquaiated with that already in the practice of 
vulgar Arithmetick. _ THT 7 
I. In the Rule of 3 in decimals, the operati- 
is in every reſpet the ſame as in,,whole 
Numbers, ſo is it in all the parts, or Rules, of 
Arithmetick, only when you work in Decimals 
you muſt have reſpect to the Decimal, Rules he- 
fore taught, for in decimals you muſt Add, Sub- 
tract, Multiply, and Divide, when, and after 
the ſame manner as you do in whole Numbers, a 
few Examples will make you perfect in the kneẽ-w- 
ledge thereof. = 


1 " 


* 


If 14 J. of Tobacco coſt 3 5, 6 d. how much 1 
will 326+ J. coſt at that Rate? 4 


When the Fractional parts of the Numbers in 
this Queſtion are - turned into decimals, then it“ 
will be read thus, 212. | 


If 1.75 J. of Tobacco coſt 3.5 s. how much will 4 
326.25 J. of the ſame coſt at that Rate? 4 
| D 4 The 3} 


* 
12 : 4 N 
_ * 8 = 


FS 40 n S The Rule of 3 Cha p- 7. 
be numbers being orderly placed as is direct - | 
© ed in the 6 Rule of the 10 Chapter of my 
Vulgar Arithmetick © will ſtand as followeth, 
Vit, | 1 | 


8 1. l. 
179: 38 : 326.25 


And if you multiply the third number by the 
ſecond, or the ſecond by the third, which is all 
one, and divide the Product thereof by the firſt, 
as is direfted in the 10 Rule of the 7 Chap. 
of my Vulgar Arithmetick ; only in Maltiply- 
ing and Dividing, you muſt have regard to Mul- 
tiplication and Diviſion of Decimals delivered i 
the two Chapters foregoing, and when 
work is finiſhed, the anſwer will be found to be 


= 652.5 ſhillings, or 32/. 125. 6 d. ſee the fol- 
Towing work, | | 


= 


„ 
* 


— ff, 

— 1.75) 1141.87 (652.5 - 

ll Logo” ** h 

, | 

p. * 918 

y | 875 

1 : | 

a Rn 437 

* facit 652. 5 ſhillings 350 Ty 

* r 32. Ws Ts. | 

„ 875 _— 
875 9 
(o) 2 

Example 2. | | 


If 5 c. of Tobacco coſt 251. 75. what will | 
by wn price of 17 C. weight of the ſame at that 
Ie given numbers being Rightly ſtated, toge- Þ 

on "with the whole operation take % fol 3 


- 

— 
oY bh 4 
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| 
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. The Rule of 3 Chap, Cl 
c. L C: _ © 
„ 

17 | 


— - 


17745 114 
_ — 


9) 430.950 (47.883 
N. | 993 | 
Fe 
63 
79 . | 
72 Facit 47.883 J. , 


75 til. 7.5.84. for 


(3) 


Here you ſee that the anſwer in Decimals is 
47-883 /. now the valye of this decimal Fracti- 
on may be diſcovered at firſt ſight (by that 
brief way of finding the value of a decimat part 
ef a pound Sterling, delivered in the 4 Rvle of 
the 2 Chapter foregoing) to be 17 . 8 4. fere b 
for 8 primes is 16 ſhillings, and 8 ſeconds is 1 ſhil. | 
ling more, and 3 ſeconds over, which with the 3 

in the place of thirds makes 33, from which aba- ; 
, ting 1, becauſe it is above 25, there remains 32 | -- 
farthings or 8 pence.. 
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Example 3. 


If an ounce of Gold be worth 2 J. ig 5. 44. 
1 price of 19 0. 3 pw. 5 gr. at that 
Rate | 

By the 4 Rule of the 2 Chapter . 
* reduced to this decimal of an , - #0 
1604 16, ſo that 19.160416 is 4 mixt number 
equal in value to 19 o. 3 pw. 5 gr. And by the ſame 

Rule. 9666 is found to be the Decimal” part of a 
pound ſterling, equal in value to 19 . 4 d. fo 
that the decimals being found ont, and the nam- 
bers given in the queſtion being ſtated in order 


will be as followeth, viz. 
ere. 


„ ox. I 


T7 * 2.9666 :: 19.160416 Js. Sar _— 


, 2.9666 

Facit 56.841, Cc. 114962496 p 

= > .& 114962496. | 3 
or 56—16—10 fere 114962496 2 1 

172443744 «+ © + : 

38320832 = ? 


— 


$6.8 41 2901cy6 


| So that I find the anſwer to the Queſtion to 

11. be 56.841 29, Ge. or '54 l. 16s 194; very near 
; Ab 1t may be diſcovered by the brief way of find> 

a. | ing the value of the decimal of a; pound ſterling 


. — 


2 Aelirered before in the ta page. 
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CHAP. VIII. | 


| The farther uſe of Decinalls in 
the Menſuration of 3 
| : ciesand Solids. 


pA 
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me the Margent, and to find ouf its content” the 
<S 1246 5,340 07} In 7 
Multiply the length 


3 ofiit in Feet or Inchbk,: by 
tte breadth of it in Feet, or in Inches, and the 


product will give you the true Superficial Content 


bolt it in Feet or Inches. 
n 


6 p 
8 
5 BY © 
b 
*Þ - ——_— 8 th . 
- . - v 


7 _— 1— by long ſquare Fable, or a long 
or the like, as the-figore & BC D in 


Z... ˙ y w g Q- Adr? 9H 


Cafe cn 


| NAN wild, 
23228 5 5 3 


{ 
Exam. 
1 


of There is a Table whoſe length is. 18.75 k Feet 
9 and its Breadth 3-5 Feet, I demand ĩts content 


be Feet ? ? * 
* anſwer this queſtion, 1 take 18.73, Feet. 


n To mire ls ra multi ly it by 3.5 Feet 
fi- * breadth of it) and the OUR | is 65.625 feet 
which is the content of * Tables; as was. ws reed: 
l e 2919 f 1 121 * 
18.75 | 1 | 
| pe L ENJ : T2 
T4"; 9375 A 4 
* 3625 | > 4 15 '3 


— — 


acit 65 5.625 Feet 


Here by the way take notice that although 
amongſt Artificers, the two foot Rule is gene- 
rally divided each foot into 12 in Cc. Yet 
for him that is at any time imployed in the pra- 
tice of Meaſuring, it would be moſt neceſſary 
for him to have his two foot Rule, each foot — 
vided into 10 equal parts, and — of thoſe parts 
divided again into 10 other equal parts, ſo would 
the whole foot be divided into 100 equal parts 
and thereby would it be made fit to take the di- | 
menſions of any thing whatſoever, in feet ane 
decimal parts of a foot. and thereby the conte. ig 
of any thing may be found as exadtly if I 
more exactly and near, than [if the took were 


Vided into inches, . and half aha © 
N 


8 


— 


SNS O 


. * 

1 ' . Ya _ 
2 = I 4 . 8 
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us eat of Des, 
and thereby many times would there be ms | 
labour and pains avoided, which the Arteſt is 
Content to undergo through the want of ſud 
Decimal diviſion of this Rule, as we will ey ft 
the ſolving wn = former propoſition, after the 
bs l Way. Queſtion is | 
here is a Table hoſe length is 18 foot z 
inches, and its breadth ' 3 foot 6 Inches, nom. 
: its content in feer? 
"Now before I can find its content. I muſt find 
its length and breadth in Inches, and then multi. 
ply the inches of the length by the inches of the 
th, and then the product will be 94% 
which is its content in ſquate inches, and to find 


its Content in feet I muſt_ divide the inches byy 


144 (the number of ſquare inches ina foor) and 
the Quotient is the content in feet - Sec the work 
following | 


. 
18—09g + g—06 
| > wal 12 
length 225 inches breadth 42 inches 
42 
450 | 
* 1 TY 


— 0 — 4 


144) 9450 (65 134 feet NE 


Chap 


the Decimal .634 as before, © 


* 
9 = 


o that you ſee according to this way the 
fuer is 65 ſquare feet and 90 inc 
foot which is the very ſame with t . 
decimals, and if the Diviſion by 144 had been 
tontinued by annexing Cyphers to the Dividend 


ter the vulgar way, compared with the decimal 


at D, there be a line drawn parallel to the daf, 


"_— = * + 
4 * , 2 Lad * i 
en E 

oy = 


in Meaſuring,” © 


or & of 4 
anſwer in 


94.50, there would haye come out in the Quotient 
But how tedious a work it is to anſwer it af- 


way I leave the Judicious Reader to judge, and 
much more tedious would it have been if there 
had been either halfs or quarters of-Inches either 
ia the length or breadth, or both, but: the work 
would ſtill have been the. ſamie in the decimal 
way, that is, in every reſpect as. eaſie. 
After the ſame manner is found out the Con- 
tent of the true Geometrical ſquare, which is a 
figure fitly Repreſented by an exact ſquare Tren 
— that is, having its length and breadth both 
equal. -A 


PROP. II. 


Lo find the Content of a right 
angled Triangle. 


n . 
+-4 
= 


= , 


Right angled Triangle is a plain figure hav- _% 
ing 3 ſides and 3 Angles as the figure B53 C 
D, in the Margent, two cf which ſides 
z. BG and CD, are perpendicular to each -ẽ 
ther, now if from the top of the . perdendicular 


* * 4 
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2 as he Prickt line A, D, and from the end 
E: ho Bale at BB, there be drama the prickt ling 
3 B. A parallel to the perpendicular till it meet che 
E line Aj D in A, then will there be made the 

lelogram, or long ſquare A, B, C, D, of which 
4 the Triangle B, C, D, is half, the Diagonal B. D. 


dividing the whole parallelogram into 2 equal 
parts. e 0&8 ö E N 
* e a | * * - / # 
5 | | 72 * i GO : "8 | - . 
18 | . Vs 101621 8 
#- 7 — | - 3 «Fl 1 
- OOO LO EIT TTY” 222 
2 ＋ 1 bs 1 
* | bt | 
2 y 94 < 14 
7. 20 n ware eos 
i. 5 28 : 4 f * 
- 2 
2 7 11 
"+" — 
8 
„ as * 41 Th | * 
= Now it is plain from the firſt propoſition, that | 


if you multiply the fide B, C, by the fide C, D, 
WW” then the product will be the Content of the whole 
==” - parallelogram A, B, C, D, and then the half of | 
that Content will be the Content of the given Tri- 
angle B, C, D. Or if you take half C, D, which 
iC, F, and half of B, A, which is B, E, and 
draw the lige E, F, then will E, E, divide the 
pParallelogram A, B, C, D, into two equal paralle- 
& Jlograms, and either of them is equal to the given 
Triangle B, C, D, now if by the firſt propoſiti- 
en 1 can find the Content of the parallelogram 
B, C, F, I find alſo the Content of the Tri- 
=. angle B, C, D, becauſe they are equal, whence 
& -4tcomes to paſs that if you multiply the baſe by 
AI ;__ the peryetdicalar, or the tas © 


* 
1 g 
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= E. 5 
=Y TIN 7 
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3 e | 49 
half the baſe of a Rectangnhir Triungie Chick 
is all one) the pe will de the true Content 


— 


* 
E xample 


f inthe former Triangle the baſe B, C, is 18.28 

feet, and the icular C, D, is 12.26 Feet, I 

demand its Content in Feet? | 
N 51 firſt 2 e 23 whole Hara 

multiplying, the together, 

r es. 29 Feet; and the Half of that 

product is the Content of the Triangle B, C, B. 

which Is 112.0564 Feet. See the * 


9 n K 


| work. 


— — 2 


18.28 the fide B, 8 o 
—— = 
3656 RE, 


| 2650. * i SS | 
1828 „ * 


* * 
Y << £ * « 4 . ? * 


| 2) 224.1128 (1 12.0564 Feet 
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The Content would have been the 
| bad holtiply ed che one ſide by half ch 


Gon 


| Ih" inderd the . er 


cal, See the work. 
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50 Ihe wſe of Decimals 


tie whole ſide BC, 18.28 „ ie 
I thefde C ol 
5484 
17828 


; 10968 


2 3 2 —— 14 
22292 Facit 112.0564 Feet 
32 4 4 271 Lit: 
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=” The. anſiver would haye been the fame, if I had | let 
taken the whole fide C D, and Multiplyed it by | © 
half the fide B CRE A i a! th 


, , = ? 2 3 F ö \ | 
8 * g . . 0 * + "1 | an 
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þ P. III. 0 


To. nd the Content of any plain cr 
Triangle, not Reflangular. | ii 


T HE. beſt and eaſieſt way is to let fall a per- 
"  pendicular, upon the longeſt ſide from the 
angle that is oppolite to it, which will divide | 
it into two right-angled plain Triangles, as ſup- 
pole there were given the plain Triangle A B C, 

as followeth. 5 | 


2 A. 
Ts 
4 
2 = 
+ - 
N = 
.4 
=_ - 
4 
© % 
» * 
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Here } 


2 


re 


{| their füm will be the content of the given Tri- 


Triangle, which is very plain from a due conſide- 
ration ot the method uſed in ſolving the ſecond 


; 43:1, D 


5 555 . a | 
' Here the fide A B, being the longeſt ſide, I 
let fall a perpendicular from its oppolite angle at 
C, which falleth upon D, in the line AB, fo is 
the line C D the Heareſt diſtance between the 
angular point C, and the line A B, and divideth 
the given Triangle AB C, into two Right - an- 
gled Triangles, (viz.) ADC and CD B; and 
if yoy find the content of theſe rwo Right» 
arigled Triangles (according to the directions in + 
the ſecond propoſition) and add them together, 


angle ABC. Butit may be more artificially found 
out thus, 

Multiply half the line C D, into the whole 
line AB, the Product will give the Content of 
the Triangle which was ſought, or if you mul- 
Uply the whole line C. D, into, half the line. 
AB, the product will be the Content of the given 


propoſition. | 2 


13. 3 ' Example. 1 

Let the baſe or longeſt ſide A B be 48.5 Feet . 
long, and let the length of the perpendicular 
CD. bz 21.6 Feet, | deſire co know how many; | 

Bi E 2 \1Juars - 4 


"oa 
* 


- 


. 


- * 
N * 


x e 4 s 

| 9 54 reſolve this 
SC. - oing Rule, I firſt Bi- part the Baſe AB 48. 
= hich is 24-25 "which 1 multiply by the length 9 
© the perpendicular C D 21.6 and the Product is 
323.8. See the * work, | 


„ 


2 


2425 or thus 48.5 


21.6 
14359 38860 
225 485⁰ 
4850 15 
1 > B.-4 523.80 | 
$23.800 facit. 


& Lame method in finding the content of any. oblique 
3 2 riangle given. 


PROP. IV. 


"> 3 


= 


F 

* 

8 . 

. S 
„ 

1 

— 


Trapezium is a plane Figure having fout 
unequal ſides, and as many unequal An- 
les it 


they are, and 


be Sium. 


matters not how un 


regions, ix. 


queſtion according to the; 


3 S0 that you ſee the content is this fame, which of 
the foreſaid ways ſoever you work; obſerve the 


I 7. fond the Content of a Tra- 


48.28 9 R.w g 88 


do find out its content obſerve the bn di- 
Divide 


Aa 


„ . of — Chap. 1 
© ſquare, or ſuperficial feet are contained 2 aid! 


P _ . ov / I _ n ll tt * 
| 2 


p. 8. in Meſure, * 53 
Divide it into two qblique Triangles, by draw- 
ing a line from any one of the 2 the angle 


- 


that is oppoſite thereto, which line be a com- 
mon baſe to both the Triangles © 3 
Then if yon find out the, content of both 
theſe Triangles, according to. the method pre- 
ſcribed in the third propoſition, the ſum. af 
their contents, is the content of the given Tra- 
r oy 
or it may be more artificially found out thus, 
abt 4 g | 3 
- Multiply -the length af the common baſe by 
half the ſum of the perpendiculars Jet fall from 
the angles oppoſite to the ſaid common baſe, and 
the product will'be the content of the whole Trape- 
zium- orelſe I INT 

' Multiply the ſum of the faid perpendiculars by 
half the ſaid common baſe, and it will produce the 


8. N 


j 


55> 


| Example. re 

In the following Trapezium A B D, draw 
the baſe A C, which ſuppoſe to be 9.5. Feet, 
| then let fall the perpendicular at D, which let be 
. | 3.45 Feet, and that at B 4.25 Feet, the ſum of 
= | the ſaid perpendiculars is 7.7 half of which is 

3.85, by which if the common baſe A C be mul- 8 
'| tiplyed, the product (which is) 36.575 is the 
content of the Trapezium required. Or if 
you multiply 7.7 the ſum of the perpendiculars - 
IC by half of the common bale 9.5, Which is 4.275 | 
- | the/pbtk& will be the Game. See the following 


. 


Work. 


E 3 341 


45 the perpendicular at D 
* 425 the perpendicular at B 


oaeagofn,Þ our ” 


py 7.70 their Sum 
I . og 295 TE On 
A a 
3465 
. 26.375 $75 3 | 
' facit 36-575 


i ws 4 win ov niet + @ BF _ yz 


„ a 


907 Which being mul- 


Ry ein. 2 1 ol 1 
PROP. vs 4 
To fu the Content of any; . J 

lar Polygon. © | 


Nö Polygon is a plane Figure cooklt- 
AR ing of equal ſides 2552 equal Angles, viz. 


a Pentagon, conſiſting of 5 equal ſides, and 
5 qual Angles: an Hexagon, conſiſting of 6 
. ſides, Babs equal Angles ; an Heptagon 
ſeyen equal ſides, an Ottogon of eight, Ce. 
and ta meaſure any one of theſe regular planes, do.. 
ths draw a. Ine from the Centre of the Figure» 
to the middle of any one of the ſides, and mule X38 
tiply that line into half the ſum of the ſides, and 4 
the Product thence ariſing is the content of the 
glyen plane. 4 
J ſhall give you an Example of this in tha 
1 of an Hexagon, oy plane of 6 equal 
es, "4 
ket therg. be, given. the H on. ente 8 
having the length of n "4 
each ſide zo then will | 
the length 988 the 


the half of E is 


Chap. 


3s Fi. of Decimals 
tiplyed by 26, the product will be 2340, which 


zs the content of the given Hexagon. 
Ide reaſog of this manner af working is ve- 
ry plain, if from the Centre you draw the 
lines G ax and GB, thereby making the Trian- 
gle GAB, wiho © content (by the third propo- 
ſition) is found by multiplying the perpendicular 
GH into half the fide A viz. into HA, or 
H B, but there are 6 ſuch Triangles in the given 
Polygon ; therefore G H, an rh Wo. 6 "on 
HB, Produceth the content required. 


| in! 
Ee PROP: M : 
4 To find the Content of any Irr- 

. gular Polygon. 4: 
N ET it be * to meaſure che following 9 
igure ABG DEFG Hl. L 


* * N 


1 Firſt take care that the whole plane be di- 
> vided in Trapeziums and Triangles according 
4 to your own fanch, and as the Nature of the 
plane will bear, and then meaſure thoſe Trape- 
zinms and Triangles, as is directed 15 the third 
ang fourth Propoſitions before gbing, and add : 
the ſeyeral contents together, ſo eint the ſum 
+ Blve you the whole content of that Irregular. ro- | 


” Jygon. | 
firſt draw the lines AC. 


4s in this Krampe 
and D H, and E G, ſo is the whole figure divided 
| | into 


th a 4 0 


o 
EIT 
* - : 


. 


1 
= . 
4 


an 


8 5 
To find the circumference of a Circle 


1 


: ; 46203 
into the Trapeziums A B CI, aid C1HD, at 
DHGE, and the Triangle E G F, Yigconte: 
of which being ſeverally found opt by the thir 
and fourth Propoſition, the ſum of them will be 
the content of the whole Figure. 


1 


* 
EE.” = 
: * v © > {| i. "4 
* 4 e 2 * 14 , 4 * 7 
| £ A 
1 4 ty 
* « C . 
N 2 
: 4 * LY 
* * © . 4 w * * A ; 2 


. 1 


- baving the Diameter given. 


Circle is a Geometrical Figure exaltly i 
round, fo that if from a point in the 
middle of it called the Centre, there be ne- 
ver ſo many lines drawn to the Circumference, 
they will all be of equal length. But between 
the diameter and circumference of a circle there 
cannot be found a true and exact proportion. 
Archimedes hath demonſtrated the proportion to 
be near as 7 is to 22; but that of Yay Cenlen We 
4 che 


„ 


1 
r 


* , . 
ol * 
94 


* 


4 E of bat S 
the moſt exact, who makes it to be as 1, is ts 
; 25 8 „cc. but for pra- 


— 


3 * f 1 5 * 
1 "4 1. is to ad.” 


"Sos the Diameter of Fay Circle 
To its Circumference, 


in the Circle deſcribed i in the Margent , the 
Diameter Ws 8: 


Y 


ls to 3.1416, io is 
þ 28 the diameter to 
4 15 87.9648, which is 
boah. 


* 


As 1 to 3.1416; ſo is 28 to 8.9648 


owing pr rtion iy — 


the circumferefice A D C D: The work fol: | 


| > 
= 5 WI d 4 , 1 5 
* . * " 


22% 
11 * 1 1 5 N 
ci | 251328 
Sj; 62832 | 
> —_— —— | 
. 1 87.9648 1 7 
10 a : & 7 
0 5 a | — I. 


. 


N — * 
. ROP. vm q 


To find the content of Gl 
having the Diameter Sven 


Arſt find out the circmference, by the laft 
Propoſition, then multiply half the circumfe- 
rence by half rhe "FE and eee, is 
the Content. AE an 


Example. £341 4% 


There is a Circle whoſe. Diameter is 1 — 


demand how man Inches are the; jcontenr 
of that Circle ? I 


By the foregoing Propoſition, I find the cir- 
cumference to be 43.9824 Inches, the half kf 
which is 21.9912 which - being multiplyed by 1 
7, (half the given Diameter) the product 3 


153.9384 which is the content e 8 
the work, 


21.9912 
7 


— — —ę—e— 


facie 153.9384 ſquare lachs. 


PR OP. IX: 


1 72 4 the folid content. of a  ſquare' piece 
of Timber,” Stone, Acc. | Whoſe _ baſes 
are equad, that is, whoſe ends « are ok. 

; the fonts bigueſe. ſt 


Auch 'A folid piece we Geometricians is called 2 


Firſt find out the fi upetficial . of as 


bee or end, (by the bu 1 232 myl- 
| . iy that content by the whole length, and that 
Produ is the ſolid content of the whole © piece. 


* 


ry 
_ © "= * = , 
——_ - 4 EA ple. 
ww” x4 
o CE - — 9 
* . * 


pert, and 1.8 Feet, and its length is 22 Feet, 


mand how many ſolid Feet are in that piece of 
Timber. 


baſe, and that produceth 4.5 for the content of 
© the baſe or end, and that Product I. multiply by 22 
the length, and that pre 
ny Is there contained in that piece of Timber, As 
Jou may ſee inthe following work. 


* 2 its content is thus found h 


I *E 2 5 is a ſquare picks of Timber, the two 
ſides at the end of whic are 2-5; 


"1 cg 8H N 


Firſt 1 multiply 2.5 by 1.8 the ſides of the 


uceth 99 Feet. and ſy ma- 


2.5 | 


The uſe of Decima!s Chap] & 


Hh 3 Ge c 


200 ER 9 
2 ' 3 er . 2 z 
4 4.50 the ſuperficial content of the end : 

232 | | 
> 
5 900 2 i 
. ' facit 99.00 Feet for the content Required: 
| Here note, if the ſides of the end, or baſe, | 


e be given in Inches, and its length in Feet, them 
Reduce the ſides of the baſe into the Decimal 
parts of a Foot, and proceed as before, or your 


may find oht the content of the baſe in Inches, Fs 
pro | multiply that content by the length in Feet, 3 
and that product divided by 144, will give your | 3 
the cantent in Feet, or elſe reduce the length into 
Inches, and rs 4 the content of the baſe thet- 
by, and divide that product by 1728 (for there by 
are ſo many Cubical Inches in a Foot) and the qu 8 
tient will give you the ſolid content in Feet. 1 
the Decimal way is preferted. = 


& — 


* * 
ä i 
. 8 


ÞROP. * 


* the Solid content of 4 C Mlinder 
aving 1 the Diameter 4 its ; Be given 


7 


** 
\ 


_ Cylinder is is a ſolid whoſe * are Circular; 

FL ual, and prune, and may fitly be re- 

by a rou ap or a Roling-ſtone of a 

arden, and to find the ſolid content of ſucha 

ved this * 
1 
+ 
| 


$3 


. 


run find the Platze 100 the . by 8 7 

propoſitions r and then multiply that, 
the le length thereof, which product will give you 
* you content of the siven Cylinder. 


© 


BY 
EB 
.X 
=” | 
= | 


VM 1 a 


4 There is 2 2 Cylinder, (ſuppoſe a Roling-ſlone ) 
= whoſe length is 8.75 Feet, and the Diameter of 
6 its baſe 2 8 Feet, I demand the ſolid content | 


thereof: 3 
$ As 1 3 
3 Is to 3. 1416 
—_ So is 2.8 the given Diameter. 
q To 8.79648 the Circumference of 


* baſe, half of which (viz. 4.39824) bei 
multiplyed by 1.4 the ſemi - diameter will Ne 
E. 6575 36 for the content of the Baſe, which 


| SY w—_ L 
. 
5 


0 PR * N C 
TY = l 
\ * . 
. =—_ * k 
* P- ” 1 
. — 


being 


. by, * 
* * = 
N _ 
| | [ 


Propo 
7. he length 
's ference to 
1. the Diameter by the foll 
| As 3.1416 | 
Is to 1 £ « 0a* 
r, So is-$.79648 the given Circumference ' 
7 To 2.8 the required Diameter. _ 


that before. 


T :: car wel? 


: 
. 


| - PROP. X. 
To find the Solid Content of a Cone. 


. Cone is a Sold Body, having a Circle for 

its baſe, and irs ſuperficies Circular, de- 

of Creaſing its equidiſtant Diameters from the baſe 
| 


ar | the Centre of its baſe, and may fitly be repreſent- 
ed by a Sugar-loaf, or a round Spire Steeple z, and 
to find its ſolid Content this is 5. oy 

of it, The Rule. 

* 


9 


7 
? 
— * , 


12 And then the reſt of the work is the ſame with | 


proportionably, till it remaineth in a point over ü 


By the 7 and 8 Propoſitions foregoing find out- 1 
-h de plane of its baſe, and multiply that by 4 f, 


o : 2 3 
3 
1 * 


<4 


"The A of Dibakat | - WE: | 
e product is the * onteh 


£] * , Ex WY 3 5 3 
4 "There is Kr the ee uhotß 


e is 22, and its height is 16, I demand the 
Tolid content of ſuch a Cone oi 


C As 3. 14 | 
_ LW. 

"= EET cr att ta 

To 7-162 the e of the baſe. ' 


| Then frmitiply half 22.5 which is 11 25 by. half 
.5,162 Which is 3.581, and it produceth 40.28625 
which is the ſuperficial content of the baſe ; then 1 
Le + of the height- of the Cone (16) which is 
333 very — 15 which I multiply 40.28625 
the fuperficidl content of the baſe). and it produc: 
dn ens, See work as followeth ; 


OSD 5 no N | 


PL 


* 
þ *2 


. 
of 
- 


4 3 


R 20143125 5 t 
3 I Conor t 
4 Solid Content is 214.84657123 : 


I The ſameis to be obſerved in the menſuration of 

| | any other Cone. 

hut here you are to obſerve that the flanting |. 
, de of the Cone, dra the length from the } 
"ON vertex 


ag * 6 
o * - as * | 4" ” = 
ba — hy 2 — 


D 1 ' 


= Chap:'v. in Mehring. 

Fertex to the extremity of its Baſe) is na 
taken for its true height, but a *perpenmicular 5 
let. fall from its vertex or centre ty Baſe af 
is its true height ; and how you may Wronr that, 
perpendiculars length . ſhall be ſhown'you in the 
work of the fourth Propoſition of the elevetith 
Chapter. 9) W 2611 ) OE 


= - 
2 0 
* ® G » 
.* | | 
P . * - " - | 6 i * = 
x 
v F _— . 
* * - 0 — J 
= 4 
- 
9 . 0 ö _ 
8 | a * * Fe 4 — = , Y 
o 1 
= * 4 * „ . „ ; 
% © bd * 
- 4 _ _ 
i s 1 - 


| N 
4 To find the ſolid Content. of a © 


= 


Pyramid. * > 5 


* # 


» £6 


Etween the Cone and Pyramid, this is the 

Difference, as the Cone hath a circular 

baſe and ſuperfices, the Pyramid hath a 

Polygon for its baſe, ſo that its baſe and ſuper- 

+ ficies are Angular, its vertex terminating, in 4 

point juſt over the Centre of its baſe, and to find 
| out its ſolidity, here folleoweth | 


LY 
. E 
-# p 
_ 
1 
* 


The Rule. 


. : $ 1 
— 
. » 


ind out the ſupcrficial content of the bafe, by *nl 
the fifth Propoſition foregoing, and multiply 3 
that by 4 of its height, and it produceth the fo- "$ 
lid content of the Pyramid. | 


of F Example. 
_ .. There is a Pyramid whoſe baſe is an Hexagon 


he | the fide of wh.ch is 30, and its perpendicular 
; F beioht 


* 
A 
hd * 


86 ue aſe of Decimal: 


* 


5 Chap. 9. 
height is 54; I demand the ſolid content of ſuch a? 
- Pyramid? 23 
| Hexe by the fifth Propoſition find the ſuper- 
Fial content of the baſe to be 2340; then do] 
take 3 of. the perpendicular height of the Pyra- 
mid, which is 18, and thereby do I multiply 
F 2340, (the plain of the baſe) and the product is 
42120, which is the ſolid content of the given 
Pyramid. * 
Here note by the way, that a line drawn from 
the point at the top of the Pyramid, to the ex-. 


© 


tremity of any part of the baſis, is not the true 7 
height of any Pyramid, but a perpendicular let: 
fall Nom the Cuſpis (or top) to the centre of | t. 
the baſe is the true height, and how to find out þ- 
ſuch perpendicular heights ſhall be ſhewn in the! 0 
fourth Propoſition of the 11 Chapter, al 
Bs 

b 

I 

If 

2 

E 


— · 
— 


PU 
2 
© 


ads end A 4 WW od > ©3 Ht oV# 


* A * 


ce in Meaſuring. 07 
ly 1 


* To meaſure the Fruſtum of a 
Pyramid or Cone. . 


m 

x. "Is 

ue HE Fruſtum TD 
et I here given 4 


of | to be meaſured is 1 
ut AG E F, the ſide i FA 
he of the greater baſe Ry EI. . 


at * 9 * 5 vi 
Inches and the nw © I 

' fide of the leſſer Ef L 8 | 
baſe at E being 8 5 
Inches, and the 3533 "Jo 
length of it I, C, : 
20 foot equal to : 

EB, or F O. : 

| if Tad che olidt: - 

3 the ſolidi- „ ps - 

ty of. the whole A ET G 

Pyramid AGD, & N 4 


ſo the ſolidity of 200 wn 
- Te ee Poramid r 
| EF D, and then ſubtract the dear EFD, 
ftom the contentof AG D, that th@e will re- 

| Main the ſolidity of the Fruſtum AG EF; and 
certainly this way of meaſuring the Fruſtam of a, 
Pyramid or. Cone, is the moſt exact of any : And 
It may be cifily meaſuied thus, firſt of all find 8 

p. 4 ou? 


* a p 
I. m— 
hs by 


* A * ted = 


=o The uſe of Dectmals Chap. $2 
ort the height of the whole Pyramid CD, which 
= you may do by the following proportion, viz. 


As the Semi-difference of the ſides of the Baſes, 
Is tothe height of the Fruſtum, 

So is tHE half ſide of the greater Baſe, 

To the height of the whole Pyramid. 


ms wy wy oe 


- 
8: © * +. — 
% 1 p 
+ BS * 
95 
* 


And this proportion will hold good if you 
work by the Semi- difference of the Diameters of 
the baſes, as well as by the Semi- difference of the 
ſides of the Baſes. 21. 

As in the foregoing figure, let AG be the Di- 
ameter of the greater baſe, and EF the Diame- 
ter of the lciler baſe, from E and F let fall the 
perpendicular EB ard FO, then ſhall BO, be e- 
qual to EF, and the ſum of AB and OG are the! 
© difference of the Diameters of the baſes, EF and 
= AG; and conſequently AB is the Semi-difference, 

and BE is the height of the Fruſtum, and AC 
is half the ſide of the greater baſe, and CD is 
the height of the whole Pyramid. Then b7 
Eucl. 6. 4. ; 

As 433 (the Semi- difference of Diameters ) ; 

Is to BE the height of the Fruſtum ) | 

So is AC (half the greater Diameter) | 

TO CD (the height of the whole Pyramid) 


832 0 wma 


2 


wa, 


FR 


wo 
| So thed height. of the whole Pyramid AGD, 1 
will be fonnd to be 30 foot; for the greater Dia- « 
meter A C is 24 inches, the leſſer 8, the diffe- 

i 


* 


© rence 16, The Semi- difference 8, therefore ſnall 
0D be 30 foot; for | 


\. 
r 
- 


Now 


| , Chap. 8. 


Inches for CD 30— CI 20—1D 10, and by 


the ſolidity of the leſſer Cone, that is cut off from 


Fruſtum. 


of tapering Timber Round or Squared, and f r 


all * 


in Meaſuring. | + "i 7 

Now having fopnd the height cf the whole 
Pyramid to be 30 foot, I thereby (according ta 
the 12th. Prepoſition foregoing) find the con- 
tent of the whole Pyramid to be 40 foot, then 


in the leſſer Pyramid EF DO there is given the de 
of its baſe E F, 8 Inches, and its height 1D 10 


the ſaid 12th. propoſition I. find the ſolid content 
of it to be 1.48 Feet, which being Subtracted 
from 40 (the content of the greater Pyramid) 
there will remain 38.52 feet for the true ſolid 
content of the given Fruſtum AG EF. 
After the ſame manner is found the ſolidity cf 
the Fruſtum of a Cone, the height of the whcele * 
Cone being found out by the difference of the 
Diameters of its baſes; and by the 11th. propolis 
tion find the ſolidity of the w hole Cone, and a fo 


the Fruſtum, then sSubtract the content of the 
leſſer from the content of the greater, and the 
remainder will be the ſolid content of the 


This laſt propoſition is uſeful in the meaſuring 


finding the liquid capacity of Brewers Conicel, 
or Pyramidal Tuns. | _ 
Thus have I ſhewed the Uſe of Decimels in the 
Menſuration of the moſt uſeful Planes and Solids, 4 
I might proceed farther to ſhew. their Appli- 
cation in the particular Menſuration of Board, 
Glaſs, Payement, Plaiſtering, Painting, Waig- 
ſcor, Tiling, Flooring, 1apiftry, *B ickwork,. * 
Timber and Stone; but it requizeth (rather) a 
particular Treatiſe, than the narrow bounds here ⁵⁶ 
allowed for ſach a work. "615 = 


3 he 


F 3 


cur. 


: - 
- 2 * . 
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Chap. 4 


IX. 


AN. 
The Extraction of the Square 


Root. 


N the Solution of any Queſtion, or in the 
working of any ſum whatſoever belonging to 
- any of the Rules of Vulgar or Decimal. A- 
rithmetick, there have been (at leaſt) two things 
or numbers given, whereby the anſwer might he 
found; but in the extraction of the Square, Cube, 
and all other Roots, there is but one number gi- 
ven to find out the number ſought, viz. there is 
a ſquare Number given to find its Root, a Cube 
Number to find its Root, Cc. And | 


| £1 1 


„ 


I. A ſquare Number is that which is produced 

> . by multiplying any number by (or into) it ſelf, 

which Number given to be ſo multiplyed is called 

the Root; as if the Number 8 were given to be 

multiplyed by it ſelf, it produceth 64, then is 8 

called the Root, and 64 is its ſquare, ſo the Root 
12, hath for its ſquare 144. 


II. When a ſquare Number is given, and its 
Root is required, the Operation it ſelf is called + 
the Extraction of the Square Root. 


= 4- 
* 
"x 


III. Square Numbers are of two kinds, viz. ei- 
ther Single or Compound. | 


— £2 - 4 — . 
"* | IY 
«ay | F * 
p = > * ks r " 1 
o _—_— — 


Chap.9. 


oduced by the Multiplication of a Digit, or 
cogle aber into it ſelf, and conſequent ſuch 


a ſquare Number muſt be under 100, which is the 
ſquare ot 10, ſo 25 being given for a ſquare num- 


ber, it is a ſingle ſquare having for its Root 5. 
And 81 is a ſingle ſquare Number, having for its 
Root the Digit 9. All the ſingle ſquare numbers 
with their Roots, are contained 1a the following 


Tablet. 


Squares | 1 


Roots | HENELED! 1 7 


8 


V. When the Root of any ſquare Number is 
required it being leſſer than 100, and yet is not 
exactly a ſiagle quare, expreſſed in the Ta- 
blet above, then you are to take the Root of 
that ſingle ſquare Number expreſſed in the ſaid 


Tablet, which (being leſs) is neareſt to the giyxen 


ſquare; as if jt were 74 whoſe Root is required 


I find that 81 (the ſquare of 9) is too much, and ⁶ 
64 (the ſquare of 8) is too little, but yet it is 
the neareſt ſquare number that is leſſer than 74, 
and therefore | take 8 to be the ſquare Root of 4, 


but yet it is plain that 8 is too little for the 
Root of 74. And to find out the Fractional 


part of this Root, you ſhall be plainly taught by 


and by. 
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IV. A ſingle ſquare Number is that which is 
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= VL A compound {quaze number is that which 


. 


bhath above 9 for its Root. E. 
B VII. The Root of a ſingle ſquare Number may 
be diſcovered at the ficſt fight, but the Extradicti- 
on of a compound ſqaure Number is. more tedious 
and difficult, its Root conſiſting of two places, 
at the leaſt, and the ſquare it ſelf, of 100 at the 
fleaſt. 


VIII. When a compound ſquare number is giv- 
en, and it is required to have its quare Root ex- 
t traced, before you can proceed to the Operati- 
= on, your ſquare number muſt be prepared, by 
pointing it at every ſecond figure, beginning at 
the place of Units. 

48, ſuppoſe you were to extract the ſquare 
tz Roor of 2304, firſt I put a point over 4 (it 
ſtending in the place of Units) and then paſſing 
over the ſecond place (or place of Tens) which 
is ©, I put a point over the figure 
ſtanding in the third place, ( or _... 
place of Hundreds) which is 3, and 2304. 
de preparative work is done, as ; | 
Jou may ſee in the Margent. Now if there had 
deen more places in the given number, then I muſt © 
dave put a point over the figure ſtanding in the 
& fifth place, and another over that in the ſeventh | 
Cc. And here note, that as many points as you 
put over the given ſquare number, ſo many Fi- 
+ gures there will be in the Root, that is, the Root 
will conſiſt of ſo many places. | | 
So if there were given the 

number 33016516, to have its ile 
ſquare Root extracted, after 1 . 
i. -- F 8 


. 
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have pointed it according to the Direction ber 
fore given, it will ſtand as in the Margent, and 
becauſe the points that are put over it are in 
number 4, I conclude the Root it ſelf will conſiſt 
of 4 places, or figures. 


1 
+28 


IX. When you have thus prepared your num- 2 
ber, then draw a crooked-lin2 on the Ri 
hand of your number, behind which to place 
your Root, as you do for a Quotient in Divi- 
ſion. 1 
Note that when your number is prepared for 
Operation, as in the 8 Rule, the numbers con- 


9 * 


. tainirg between point and point, may not unfitly+ 


| 


33016516, being pointed as before, I call 33 


ment of the work it ſelf. 


be termed Squares, and in the enſuing work, wet © | 
ſhall ſo call them, as in the foreſaĩd number. 


the firſt ſquare, oi, the ſecond, 65, the third; © 3 
and 16 the fourth, and laſt ſquare, every ſquare 

(except ſometimes the firſt conſiſting of two fi- 

gures, or places, the laſt of which towards the: 
Right-hand hath always a point over it, and if 
it fo happen (as it often doch) that the lait- Fi- 
gure (in any given ſquare number) toward the 


left hand hath a point over it then that number a- 


lone ſhall be accounted the fiſt ſquare. Sl — 
As if the number 676 were given, when it is 
p2inted fer the work according to — 
Direction, as you ſee in the 1 
Margent I account 6 for the firſt oy - 
iquare and 76 for the ſecond. £1. 208 
Theſe things being underſtood, we ſhall lay: © 
down thoſe general Rules requiſite for the manage.” * * 


- 
* 


X. When ycur number is prepared, find our 
t 


* 
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the ſcquare Root of the firſt ſquare, according 
the 
hind the ſaid crooked line. As 

Let it be required to extract the ſquare Rook 


of the ſaid number 2304, here the 


firſt ſquare number is 23, and (acc 
cording to the ſaid 5 Rule) its 2304 (4 
Root is 4, which I place behind the | 
crooked line as you ſee in the Margent. 


XI. Then ſquare the ſaid Root, and 14 its 
re which is 16 under the ſaid firſt ſquare 23 
and having drawn a line under- 

neath, ſubtract the ſaid ſquare 16, . . 

from : 23, and place the Remain- 2304 (4 
der, which is 7 underneath the 
faid line as you may percieyve by . — 


$ | the work in the Margent. 7 


5 Rule foregoing, and place that Root | 


XII. Then to the ſaid Remainder bring down; 


the Figures of the next ſquare and annex them 


thereto on the Right-hand, ſo that they maß 
make one intire number, which (for diinctions ; 


fake) we ſhall call the Reſolvend. 


As in this Example to the Re- 


mainder 7, 1 bring down the 2304 (4 
next ſquare 04, and annex it 16 

thereto, and it maketh 704 for a 

Reſolvend, as you may ſee in the 794 Keſolu. 


Margent. 
XIII. Always let the whole Reſolvend (except 


| the laſt Figure on the right hand) be eſtcemed a a 


Dividend, on the left hand of which draw a: 
crooked line before which to place a Divifor, as | 
in Diviſion. 


= ; 80 
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Chap. 9. the Square Root. 
So in this example, the Reſol- 
vend 704 is to be made a Divi- 
dend, all but the laſt. place which 
is 4, ſo that the Dividend is 70, 
before. which I draw a crooked 
line, as you fee in the Margent. : 


9 
ot 


XIV. Let the Quotient expreſſing the Root (or 

| part of the Root ſought) be doubled, or multi- 

. | plyed by 2, and that double or product ſhall be 
its 2 Divifor, and muſt be plated on the left hand 
3, of the Reſolvend, before the ſaid crooked line. 


So in our Example, the num- v2 
ber 4 which was put for part 2304 (4 
of the Root being doubled makes 16 
8, which I put before the Reſol- 
vend for a Diviſor, as it appears 8) 704 
in the Margent. 


em XV. Then (according to the Rule of Diviſion in 
a whole numbers) ſeek how often the ſaid Diviſor 
ns is contained in the ſaid dividend, and put the 
- anſwer down in the Quotient, and alſo on the 
Right hand of the Diviſor. | 
As in our Example I ſcek how 


often the Diviſor 8 is contain- 2304 (48 
+ ed in the Dividend 70, which 16 

| I find to be 8 times, therefore — 
+ I put 8 in the Quotient for part 88) 704 

pt of the Root, and alſo on the - : 

14; Right hand of the Diviſor. See the work in 
2 the Margent. 


- 


80 | | XXVI. Then 


2 96 


5 hand of the Diviſor, 
in the place of the Diviſor, 88) 704 


The Extraction of 


XVI. Then by the Figure laſt put for party 
the Root, multiply the faid - Diviſor togethe 
with the Figure that you annexed to it (accoum 
ing them both as one intire number) and ple 
the product underneath the ſaid Reſolvend, dray 
ing a line under it, and then ſubtract it out d 
the ſaid Reſolvend, placing the Remainder he. 


neath the line. 


As in our Example, hav- 3 
ing placed 8 in the Quoti- 2304 (48 
ent, and alſo on the * 16 
then 


their ſtands 88, which I 704 
multiply by 8, the number 
laſt put in the Quotient, and (o) 


the product is 704, which 1 

lace in order under the Reſolvend 704, and! 
xl drawn a line underneath, I ſubtract the 
ſaid product 704, from the Reſolvend g, and 


- . there remaineth o, ſo i; the work finiſhed, and 


I find the. ſquare Root of 2304 to be 48, See 
the work in the Margent. | 


Here note that if at any time when you have; 


multiplyed the number ſtanding in the place of 
: the Diviſor, by the Figure laſt placed 
in the Quotient, or Root (as is direct- 


1. Note. 
ed in the laſt Rule) if the product be 


greater than the Reſolvend, then conclude the 
work to be erroneous, to correct which put 2 
leſſer Figure in the Root, and proceed as is be- | 
fore directed. | | | 

Note alſo that the work of the 12, 13, 14, 
135, and. 16 Rules, muſt be repeated as often as 

* | there 
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77 

ere are points over the Figures, ex- 
_ for de firſt ſquare, which is to 2. Note. 
be wrought according to the DireQi- 5 
ons given in the 10 and 11 Rules foregoing, and 
the work of thoſe two Rules is to be — 


of but once in the extraction of a ſquare Root, 


it conſiſt of never ſo many ſquares or points. 
Theſe things will appear plain and eaſie in the 
working of one or two more Examples. 


Example 0 


Let it be Required to extract the ſquare Root 
of 33016516. „ 

Here In order to the work. I firſt prepare m 
number by diſtinguiſhing it into ſquares, by point- 
ing it accordirg to the 8 Rule foregiong and 
thereby I find that 33, is the firſt ſquare, and 
(according to. the 10 Rule) I take the ſquare 


Root of 33, which is 5, and place for the firſt | 


Figure of the Root, then (according to the ele- 
venth Rule) Iſquare the Root (5) and it makes 
25, which I place under the ſaid firſt ſquare 
number 33, and ſubtract it therefrom, and the 


remainder (8) I place below the line, as in the 


following work. 


33016516 (5 
25 
8 


Then (according to the twelfth Rule) I annex 
to the ſaid remainder (8) the next ſquare (61) 
| and 


e, 


5 TheExtraitionof 


dend, and (according to the fourteenth Rule) | 
double the number (5) in the R and it 
makes 10 for a Diviſor, and thereby I divide the 
faid dividend (80) and I find that it Quotes 7, 


which (according to the fifteenth Rule) I put in 


the place of the Root after 5, and likewiſe before 
the Diviſor, (10) ſo that in the place of the Di- 


viſor inſtead of 10, there is now 107. = 


Then (accoxding to the ſixteenth Rule) | 


multiply the ſaid 197, by 7, (the figure laſt pla- 


ced-in the Root) and the product is 749, which 
I place ordecly under the ſaid Reſolvend, and 
ſubtract it therefrom, and the remainder is 52 
which I put below the line, as in the following 


* - 


work. 


33016516 (57 
25 | 


— — — — — 


107) 801 Reſolvend. 
749 


—  --. 


52 a 


Then I repeat the ſame work over again, it 
finding the next Figure of the Root, as I did in 
finding the laſt, viz. to the remainder (52) (ac: 
cording to the- twelfth Rule) 1 bring down and 


thereto annex the next (third) ſquare (65) and | 


it makes 5265 for a new reſolvend, then (accord- 


ing to the thirteenth Rule) is 526 a new divi- | 
dend, and (according to the fonrteenth Rule) | 
take the Root (57) and double it for a new Di- 
NE. viſor 


Chap. 9 
and it makes 801 for a Reſolvend, then muſt 89 
(according to the thirteenth Rule) be my diwi. 


| 


| 


b 
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1 viſor and it makes 114, which place before che 


' refolvend (5265; | IX 
Then (according to the fifteenth Rule) 1 ſeek 
how often the diviſor (114) is contained in the 


dividend, (526) and I find it will bear 4, which 
place 
gh 


* the Root orderly, and alſo d the 
right hand of the Diviſor, (114) and then there 
will be in the place of the Diviſor, the number 
3144, which (according to the ſixteenth Rule) 
I multiply by the Figure (4) laſt put in the Root, 
13 and the product is 4576, which 1 place orderly 
under the reſolvend (5265) and ſubtract it 
therefrom, and the remainder is 689 which I 
place under the line, as is before directed. See the 
whole work as followeth. 


33016516 (574 
| 25 


197) 801 Reſolvend 
| 749 Product 


'S 
—_ 
ol 


1144) 5265 Reſolvend 
4576 Product 


* 


689 


in Then I again repeat the work of the 12, 13, 
c- | 14, 15, and 16 Rules of this Chapter for finding 
nd the next Figure of the Root, viz. firſt I bring 
nd | down (16) the next ſquare number, and annex 
d- } to the remainder 689 (according to the twelfth 
i. Rule) and it makes 68916, for a new reſolvend, 
1} of which (by the thirteenth Rule) 6891 isa new 
Dividend then (according to the fourteenth 


Rule) 


= N 4 


.—< —— 


3 4 -fo | 
: = -Rule) I double the Root, and it makes 2149 


up pl yet for every Figure put therein (ex- 


13, 14, 15, and 16 Rules muſt be repeated ac- 


— 
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S 


a diviſor, which I place on the left fide the re 
vend, and then ſeek how often it is contiine 
in the faid dividend (6891,) and the anſwer i; 


6, which 1 place for part of the Root in order 
and go bn the right hand of the ſaid Diviſor, . 

that in the place of the Diviſor 1148, will ther 
tand the number 11486, which by the ſixteenth 
Rule, I multiply by 6, (the Figure laſt placed 5 

the Root) and the product is 11486, which! 
place in order under the reſolvend, and ſubtrat 


— 


Ares 3 


i therefrom, and the remainder is o, and f 
the work is finiſhed, whereby I find the ſquare 
Root of 33016516, to be 5746, as by the whole 
operation appeareth. 2516 


33016516 (5746 
25 


| 107) 801 Reſolvend 
749 Product 


1144) 5265 Reſolvend ; 
4576 Product | 


11486) 68916 Reſolvend 5 
68916 Product | 


(o) | 
* And if the Root had conſiſted of never ſo ma- 


— 


cept the firſt, for which you are to obſerve the 
tenth and cleventh Rule) the work of the 12, 


cordin”, 


"> "<> 


* 


$7 
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v4. the Square Nor. 6 
ind ſecond note after the fexteenth "I 


Example 3 3. 


ample may be this, let it be . 
to eds x he ſquare Root of 8328996. 
in the working 6f this Example you will fee 
of the firſt note upon the ſixteenth 

only the number 8 is the firſt ſquare, 
u 12 e by the pointing of the given num- 
and after the whole work of Extraction is 
7 3 find the ſqyare Root of the gi- 
to be 2886, as in the foo win o- 


hl * 
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328555 (2986 Root 


5 432 ns | 
384 Product ſubtract 

368) 4889 Reſolvend * 
| 4544 Product ſubtra& 


5766) 34596 nnd TA 
34596 Product ſubtra&. 


| 0) | 
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ex- xl When * is given a —_— that i is 1 

not a = number, that is, whoſe root cannot 

be exactiy found, and you are deſirous to find 

the Fravtional part of the * as near as may be, 
| Jou I 


A 
2 g 
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voa ate to obſerve the eighth rule in ;preparigg 


your, number for extraction, and then to 
thereto an even number of Cyphers at pleaſure, 
and note, that as many pairs of Cyphers as you 
annex theieto, ſo. many decimals will there be 
in the root; expteſſed, (which thqugh it come 
not to be the exact root, yet will it come ſo nem 
tze truth, that if the laſt Decimal Figure placed 
in the root, be increaſed by an unite, it will he 
too much) and as many points as there are over 
the gien Integral ſquare number, ſo many place 
will there always be in the Integral part of the 
Root, as in the following Example, where it is re- 
quired to extract the ſquare xoot of 129596. _ 
F;r{t I proceed to the work of extraction ac- 
cordiny to the former rules as if it were an exact 

* ſquare Numberg,and find the integral root to be 
359, as followeth. ES 


_on9gs = un > 0 wa wn ay 


i 


129596 (359 
9 ay 


65) 393 _ 8 
325 | 
3-4 


709) 709 
6381 


715 Remainder 


But becauſe (when the work is finiſhed). there 
isa Remainder of 715, | annex a competent even 
number of Cyphers, to the given number, as df 
9 or 6, or 8, and point them cut in the ſams 
_ —_—_— ; 

3 1 | anner 


. * + 2 7 


$ * 
- A 
4 - 3 
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= . » = i RA 7 
* 2 * 9 4 . 
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amet if: there were Tgnificant figures in an 
= et; kiten bring two of, them down to the 
Mid femainder (715) and annex them thereto, fo © 5 
Have Ju r oo for a new refolzcnd'; Then find 
out a new diviſor by doubligg, the root, - as is be- 
fore directed, and procced as if the annexed C y- 

ers were ſightficant figures, or whole Numbers, 
35 far at you "pleaſe, as in this example, wherEthe 
work is carried on till there are 3 decimal fignres 
in the_Root,; and the work being huiſhed, 1, had 
the ro6t to be 359.994, and. there is a remaind 
of 319964. See the work. © AA 
wt 4. -oarte 
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71989) 679900 | 
647901 2 
719984) 3199900 
ere 23 2879936 
vet} * K* OI...» 5 5 - of 
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„ Th eee, Chap 
Wen pee To [put another} deci 
tie raot you will find it to be 359.9944, at 

te remainder will be 3196864, Now you map 


perteive that the ſaid rogt, is too little, becaz 
E there is a remainder, but yet it is ſo near the 
truth chat if the laſt figure thereof were . incre: 
ſed by an unite, and ſo made 359.9945. it would 
0 be too much, as you may prove at your lei 
ure. 8 ö x ' 


XVII. The Square root of a vlt 
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XVIII. gare root Ef Ernie 
that is commenſurable ta its root, is thus foynd, 
viz., extract the ſquare root of the Numerator, 


for a new Numerator, and likewiſe the ſquare} re 

root of the Denominator, for a new Denomins- pr 
tor; ſq ſhall that new Fraction be the ſquare} »- 
root of the given Fraction; as for iq 

AY 

Example. ex 

an 

Let it be required to extract the ſquare rod} II 

of 45 firſt I rake the ſquare root of 25, which! w 

is 5, and gee ic for a new Namerator, then! is 

take the ſquare root of the Denominator 36, be 
which is 6, an place it for a new. Denominator,} - 

ſo is 3 the ſquare root of 54, which was requiej} of 
red; in like manner if } were given to have it re 
5 vare root extracted, its root would be found} r. 
de; and ; is the ſquare root of , the li tt 
do be obſerved for any other. re 
hes But. here note diligently ; before 3 Ii 
Note. proceed to extract the Square root of aff. n 
- Fraction, that you reduce it to its lowel} © 
Loerms, for it may happen that in its gi t 
Terms, it may be jocommenſurable to its rod, d 


ert being reduced to its loweſt Terms it m 
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the firſt Rule of the ſecond Chapres, but let the 
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Chap. oy) the Sn or. $85 © 
'cothijithſitable, and its USt exscly found out. 
o # i trcommenſurable to its root, but, being 
reduced to 52; its ſquare root will be found ro 7 
he 2 as before. AE: a 
bh 2 of 3011 3 ERP, "ad 
XIX. The ſquare root of 4 mixt number that 
iz commenTardbF to its bot is thus ſound out, 
viz. reduce the mixt number to an improper 
Fraction, ard then extract the ſquare foot of 
the Numerator, and the. ſquare root of the De- 
min#6#,” for à new Numerator, and a new de- 
nominator, as in the laſt Rule. | 

So if it were required to extract the ſquare 
root of 13+, firſt I reduce it to an improper 
Fraction, and fo it is 3+ whoſe Square root is 
*—13, ſo if it were required to extract the 
{quare root of 311, firſt ] reduce the given mixt 
number, to the improper Fraction *37, and then 
ettract the ſquare root of the Numerator 256, 
and it I find to be 16, for a new Numerator, and 
likewiſe the ' uare root of 81, the denominator, 
which 1 find to be 9, for a nes denominator, To PE 
is :$=137 the ſquare root of the given mixt num- 
ber '335 which was required. | | 
XX. When you are to extract the ſquare root, 
of a Fraction that is incommenſurable to its ll 
root, prefix before the given Fraction, this Cha- 
racer. /, or q. ſignifying the ſquare root of 
that before which it is prefixed, ſo the ſquare. 
root of 35 is thus expreſſed, /s or /. 33, the 
like of any other. But if you would know as 
near as may be the ſquare root of any ſuch Fracti- 
on, reduce it to a decimal of the ſame value by 


| 


decimal conſiſt of an even number ot. places, =, i 
either of Two, four, ſix, 1 28 1 Ec: placesy * 
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x 86 "Thel ef Chap | 
aud the more places conſiſteth of, fo much the 
© nearer the truth will the root be; Then extras 
the ſquare root of that decimal (according to the 
© Rules before delivered, ) in every reſpect as if ix 

” were a whole number, ſo ſhall this root ſo found 
| be very near the true root; and ſo near that if 
it_coofift of 3 places it ſhall not Want 65 part 
of- an unit of the true root, and if of 4 places 
it ſhall not want 355 part of an unite of the 
truth. 

So if 1 would extract the ſquare root of 
firſt 1 reduce it to a decimal, which I find to be 
75 and becauſe i would have the root to conſiſt 
of a places, 1 annex, 6 Cyphers thereto and it] de 
makes ..75000000, then extracting the ſquare} rc 
root thereof as if ic were a whole number, I find | 
it to be .8660, and there is a remainder af 4400, of 
bur if I wonld have ir conſiſt of 5 places, then ch 
annex 2 more Cyphers to the laid remainder, . 2 

tl 
Ul 


and make it 440000, and proceed, and then ] 
* find the root to be . 8660, and the remainder to 
en 


3 XXI. In like manner if it were required to ex- 
3 tract tye: ſquare 15G of a mixt number incam- 
menſurab!e to its root, as near as may be, firſt 
reduce the Fractional - part to a decimal, but let 
it conſiſt of 4+ 4 number of places, vx. of 2, 
-4, 6, or 3, Fc. places, then proceed to extract 
its 1 3 according to the Rules former- 
= ly delivered in This Chapter, in every reſpect, ay 
ift ic were a whole number, ſo ſhall the root ſo 
bound, be very near the truth, and the more 
SS it couliſterh of, ſo much the neayer will it 
do the truc;root. And note that in the root 
eee vil Se, | ſo aer decimal places, as you, 
4% placed 2 
"A | © A 2 
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placed pbints over the dect 
number. 


root of 28 73 firſt reduce the fractional part 


the mixt number whoſe ſquare root | am” t ex: 
tract is 28.461538, which being pointed, and the 
work of extraction finiſhed, according to the 
former Rules, 1 find its ſquare root to be very 
near 5.334 and there is a remainder of 9982, 
Bot if I had proceeded yet farther, and made the 
be decimal part to have conſiſted ' of 7 plates, it 
iſt} would have had for its ſquare root 5.3349, which 
ith doth not want ve part of an unite * of the true 
re root. bel > 

nd But if yon would not extract the ſquzre root 
o,o ſich a mixt number, then prefix before it this 
en character, / or %. {> if tne ſaid mixt number 
r. +2857 were given 1 Would expreſs its ſquate root 
If thus; viz. / 18 3% or %. 28 the like is to be 


co underſtood of any other. 


mal part of the ſquare = 
80 if it were required to extract the ſquzre 


to a decimal and it makes 461538, ſo then ' 


XXII. When you are to extract the ſquare 


C- } rootof a decimal Fraction, which hath 2 or 3 
I- Cyphers poſleſſing the two or three firft places of 
ſt the left hand of the given decimal, then cut off 


2 of them with a daſh of the Pen, and put a Cy- 

, | Pberto poſſeſs the firſt place of t Roor, and 

T proceed to extract the {quire reof of the re- 

wanming Figures, according to the former Rules: 

as if there had been no ſuch Cyphers befotg the lb 
given decimal and if the given decimal ba 


0 
& | 4+ Cyphers before it, cut rhefd of irh di G 
b. dhe Pon, and pa; 2 hers in the revt, an then 
8 — " 2» 
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procetch as before! 8 21292 
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If it 
© . 
on and it makes .oo5g10, then I cut off the 
two firſt Cyphers, and place one Cypher in the 
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18 were ired to extract the 'ſquars 
root firſt I reduce to it to a decimal Fadi 


of the remaining Figures, viz. 5910, as if there 
bad been no ſuch Cyphers before them, and I find 
the root to be very near . 7 as you may try at 
your leiſure. | 


; XXIII. The operation in the extraction of the 
E fquare root is thus proved, viz. | Multiply the 
— root into it ſelf, and (if there 
The proof of the be no remainder after the work 


ad * 


"= 


Square Root. product (if the work be truly 
_ = | done) will be equal to the num- 
der firſt given. As in the firſt Example, where 
it is required to extract the ſquare root of 2304, 
== Which is there found to be 48. Now if I multi- 
= ply 48 by it ſelf, it produceth 2304, which is 


the given number, and therefore J conclude the 


operation to be true. But if after the work of 
extraction is finiſhed, there is any remainder 
= then, when yon have multiplied the root by it 
felt, to the product add the ſaid remainder, and 
it the ſum be equal to the given number, the ope- 
"2 ration is right, otherwiſe not. As in the Ex- 
© ample of the ſeventeenth Rule, where it is re- 
= quired to extract the ſquare root of 129596; and 
z is there found to be 359.994, and the remain- 
der is 319964. Now to prove the work, I 
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root, then I proceed to extract the ſquare root} 


Extraction of the of extraction is finiſhed) the 


= multiply the root (359.994) by it ſelf, and it 
= produceth 129595680036; which ſhould be 
os, therefore to the ſaid product I add 
he aid remainder (319964,) and the ſum is 
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*| The Extraction of the Cube 
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4,148 1. Cube Number is that which is protein A 

tl- ced by multiplying any Number into 1x 

is | felf and again into that product, which faid , = 

he | number is called the Cube Root. . = 
As, ſuppoſe 5 were given to find its Cy A 


firſt I multiply 5 into its ſelf, and it prod 
25, Which 1s called the Square of 5, then ! — 
multiply 25, (the ſaid Square) by 5, and it pro- 


o * 
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duceth 125, which is called the Cube of - _ 4 


here note that as 135, is called the Cube o 's, 10 AN 
is 5 called the Cube Foot of 125 4 k. 
II. The erm ln of the Cabe Root is _ . 


thing. elſe then when by having a Cube Number 
given we find out its Cube root, which aid 1 
Cube number is given always ſup 6 to be a © 2 
certain number of little Cubes, dompre sende 
within one intire great Cube, Shieh ad Cube 


E; 


very well be N by a 2 or a 
* | [other 
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ather fvlid body, HM its length, breadth ani} i 


depth equal; this being ſuppoſtd, let there 
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laid 9 Dyes conſtituting a ſquare, whoſe ſide ſhat 
be 3, and upon them let there be laid g mom 3 
es, and upon them let there be laid 9 more 
then will there be in all 27 Dyes, which wit 
conſtitute one greater Cube, whoſe length, breadth 


to 
and depth will be 3 Dyes, and this greater Cube ec 
Pc 


comprehendeth 27 leſſer Cubes. Now the extra. 
ction of the Cube roqt is by having the number} o 
of little Cubes (27) comprehended it: the great. 0 
er given Cube to find out how many of the leſk ne 
Cubes make up the ſide of the greater. = 01 
WT" | ti 
III. A Cube number is either Simple or Com- o 
pound. ; | 


IV. A Simple Cube number is that which bath! C 


bor its root or ſide, one of the 9 Digits, and it tt 
* 3s therefore always leſſer than 1000; fo. ſhall you 4 
—find;that 343 is a Simple Cube Number, whoſe | E 
ide or root is 7, 
Nic Simple Cubes, and Squares, as alſo their roots 


for 7 x 7 x 7 =343, all which 


Site expreſſed in the Tablet following. 

ii 
1 py 0 
* 4 | 9 I 
2 Roots | 1. 2 | 3 4 5 671819 
== Squares 14 625/36 49] 640 $1] 0 
e 16s [12512151393 15021720 | v 
rr FL Ba f 
A Compound Cube number is that whichis | t 
== produced. by the multiplication of a Number; | t 
1 conſifting of two places (at the leaſt 3 times into x 
"=> «Mo | F * N 2 | tt g 
_ 8 rt 8 | 7 S 2 . 
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z times, for 12x 12x 1221728. 


to have its Cube root extracted, before you can. 


the Quotient in Diviſion, as in the follow 
Example. N . © 4 
- S r i 1 Ox 


cher point over the forth, ſizyre C2) amt then is 2 
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Nor. 91 
it ſelf continually; and is ore never leſs than 
12 ſo 1928 is a compound Cube number 
produced by the multiplication of 12 into its ſelf 


VI. When a compound Cube Number is given 


go about it, you muſt prepare it for the Work h 
pointing it; which is thus done, de. Put a point 
oyer the firſt figure towards the right hand, vit. 
over the place of Uults, then (paſling the two 
next places) put a point over the fourth figure, 
or place of Thouſands, and ſo proceed by put- 
ting a point over every third figure, as you did 
over every ſecond figure in the extraction of the 
Square root, till you have finiſned your pointing; 
That being done, on the right hand of the ſaid 
Cube number draw a crooked Ime, behind which 73 
to place its Cube root, as yon do to 'placs 


1 'Y 
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Example 1. einen, 7 f 
Let it be required to extract the Cube root ll 
of 262144. 3 
In order to prepare this Cube Number, for 
tie Extraction of its Cue A 
root, 1 firſt put a point o- 3 
ver the firſt figure (4) to- „ 
wards, the right hand, and 262144 >. 
Lnen - orerpaſſing the two: © 999, 
next figures (1.4))] pnt an 414% 


LA. 


tac given number diſtt ihmted into tox.dral part, 
at. vgatly called Cubes, 28. 252 (as; tar as the 


— 


ing proceeded thus far, find out the 
'of the firſt Cube (262) but becavſe it 
Cube number, take the Cube root 
number in the foregoing Tablet, which 
than it is, yet is neareſt to it, (which 
to be 6,) and place it behind the 
line for the firſt Figure in the Root, as 
ſe in the following work. | 


n — 1 
- 


262144 (6 


- « 


© VII. This being done, Cube the ſaid number 
which is placed in the root, and ſubſcribe its 
Die under the firſt Cube of the given number. 
s in this Example 216 being the Cube of 6, | 
== place it under 262 the firſt Cube of the given 
number 262144, as followeth 


_— . 
\ 3 - - 7 
= wo S*-% 4,4 * * 


* N 
3% * * . 

8B 262144 (6 
* 216 | 
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5 

IX. Draw a line under the Cube thus ſubſcri- 
ded, and ſubtract it from the firſt Cube of the gi- 
den number, placing the remainder orderly un- 
derneath the ſaid line. So 216 (the Cube of 6) 


= which I place underneath the line as followeth 


« V A 2 1 4 
; > b] "a o 4.4 II — ww 
—=X A. — . x 3 2 | 
5 - ry & * N as 4 8 w Los -4 2 — 2 
8 — _ . * * . - . 5 "2 * y * 
BK 4 | — Y 4 VF 4 'C A - * 2 I of o . ” a 2 — — : *," _ * 7 * — Vy 
-* ik: Rx 8 . "0 Sa-* . 10 F4 - - I * = Cn ” . . 
wu "— . off : — 5 _ " 3 
_—_ <4 q _ - » > a4 * - a ' * "an . 8 * < * 1 
r 1 * * —_ — 1 


bing ſubtracted from 262, the remainder is 46, 


2621444 


Freer 


ELI. 
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x. Bring down the next Cube number and au- 
nex it to the ſaid remainder on the right 


therefore. So 144 being the next Cube, I bring it 
down and annex it to the remainder 46, and = 
makes 46144, which by Artiſts is uſually cases 
«28 | "i 

262144 (6 | . 

216 4 1 

46144 Reſolvend 1 


XI. Draw a line underneath the Reſolvend, 
then Triple the root, that Is, multiply it by 3, 4 
and place its Triple ander the Reſolvend in ſuch = 
order, that the place of units in the ſaid triple 8 
may ſtand under the pace of tens in the Reſol- 
vend. So the triple of is 18, which I place 


4 


* 
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— 
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under the Reſolvend ſo, that 8 (the place af 
units in the ſaid triple) may ſtand under 4 in- 
place of tens of the Reſolyend ; as you ſee 

lowing. | | 
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216 


46144 Reſolvend 
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XII. Square the ſaid root; and then triple the 
aid ſquare of the root, and place the ſaid triple 
Suare under the ſaid triple root in ſuch order 
that the place of unites in the triple ſquare & 
the root, may ſtand underneath the place of 
Tens in the triple root, ſo in this Example, the 
Bo - hp of the root 6, is 36, and the triple there. 
of is 108, which I place under 18, the triple 
root ſo, that 8 the place of unites in the ſaid 
triple ſquare of the root, may ſtand under 1, 
the — of Tens in 18, the ſaid Triple root as 
= owet 


. 5 
„ 262144 (6 
2 216 
TC ; T 
46144 Reſolvend 
I8 
ON” > . 108 
_ | 


Kd "X11. Draw a line underneath the faid triple 
=. root, and triple ſquare of the root, as they are 
© placed, and add them together in the ſame order 


* 0 33 I - 
, 8 — : 
9 _ — eur 2» 1 
* 22 7 89 
A. as Py C L 0 _— * & ; . 
r q ti; : * 8 0 


a8 


Chaps. 1 te Ca t, Ka W 
2 they ſtand, ſo ſhall theif be a Diviſor. 80 
in our Example, a line being drawn under 18 and 
108, and they added together in the ſame order as 
they ſtand, their ſum is 1098 for aDiviſor, as in 
e following work; | 


"" = . 


262144 (9 
216 7 a 
1 46144 Reſolvend 
18 
108 
- 0 Me" 7 1 804 | 8 g 
* loss Divilor 7 >; « -:18 
he * „ os 4 
Cs ox 4 oh +3 i N 5 © x 
We —_— „„ | „ 003. 39657 1 


id! XIV. Draw ua crooked line on the leſt han! 
1. of the reſolvend, before which to (lace the fa 
33 Dixiſor, and let the whole reſolyend:-(excepit i 

he place of uvites therein) be eſteemed a Diii- 
dend, then ſeek how often the ſeid Diviſor:is 
contained in the dividend, and pot the anſwer. 
for the next Figure in the root. So in our Ex- 
ample ſeek how often 1098 the diviſor is con- 
tained in 4614 the dividend, obſerving here the 


uſual Rules of Diviſion ) and the anſwer I find to 


be 4 which I place for the next figure in the root, 4 
as in the Example. 4 
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461 44 Reſolyend EE 105 


18 the Triple rot. 
108 -- the Triple ſquare of the root: 


1098 Diviſor 


2 
1098) 


XV. Draw a line underneath the whole work 


= then Cube the Figure laſt placed in the root, 
\ its Cube underneath the Reſolvend in 
* ſort that the place of units in the one ma 
33 place of units in the other; 
3 ie 64 being the Cubeof 4 (the Figure 
2 the root) I- place. it under the 
£3 + ſuch manner that the Figure 4 n 
2 unites of the Cube 64, may ſtand” 


the place of unites- in the Reſol vend 
work - Rand as followeth. 


2 r 4 
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262144 (64 
216 


1098) 46144 Reſolvend 
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18 the Triple Root 
155 the Triple ſquare of the Root: 


1098 Diviſor 
64 the Cube of 4 


xv. FI the figure laſt laced in the Root, 
XI its ſquare, by the ttiple Root ſub: 
underneath the Reſolvend, (as is direted _Þ 

in the eleventh Rule of this Chapter) and ſu- 
ſcribe the product under the Cube laſt pur domes 


in ſuch orden that the place of Units 
oduct, may ſtand under the place of Tens, in 
1 ſaid Cube. So ig oar Example; the figure 
laſt placed in the Root is 4, which ſquared is 
26G hg 16 multiplyed by 18 (the triple Root 
before ſet down ) the product is 188, which 1 
be of 4) io ſuch ſort that 


lace under 64 (the cu 
1 mer place of Units of the aid product) 
— 


or 6 (the place of Tens) in che ſaid 
cube of 41 D view the work. 
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262144 (64 þ 7.506 
216 Cubeof 6 
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1098) 46144 Reſolyend * © 


18 Triple Root | l 
103 Triple ſquare of the Root. 


A / > 


1098 Diviſor 


64 Cube of 4 _ 
** the fare ff 4 in the trip Root. 
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vil. Multiply the wiple: ſquare of the Root, 
- (fibſeribed as is before directed in the twelfth | 
Rule of this Chapter) by the figure laſt placed 
in the Root, and place the product under the 
number laſt ſubſcribed; (which i is the produft of +- 
the. ſquare of the figure laſt placed in the Rot 
multiplyed by the ſaid Triple Root) in ſueh man- 
ner that the place of Units of this, may ſtand un- 
der the place of Tens in that; As, in this Exam - 
ple, The Triple ſquare of the Root is 108, 
which multiplyed by 4 (tte figure laſt placed: in 
2 Root the product is 432, which ! 1. phe 
_ 288 (che number 18 ſubſcribed) in ſv 
gr er that the figure 2 (in the place of Units of 
e ſaid laſt product) may ſtand under 8, which 
is in the place of Tens, of the ſaid number laſt 
ſubſcribed; and then the work will ſtand a 
40llawerh. . 14 | 


ee ad 
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eue My A E 
18 le root. hy 
108 Triple ſquare of the rot. 
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1098 Diviſor jo: 3 
—— 1-6 18 


64 Cube of 4. * - fif-; Te, 
288 Square of 4 in Triple Root 
432 Triple ſquare of the Root in 4 
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ed | | | 

the XVIII. Draw another line under the work. and 

of add che 2,,zpmbers together, that wirxtaſt placed 
„ot under the; Duyifor, in them order asirhey here 
n- ſtand, ahd let. their, ſuoi be called che Shbtth- © 
iſs | hend, which let be ſubtracted out of the Reſol- 
m- vend, ngthjag; the Remsindkr ; S5 in tt Bram- 


8, Ple1 add Sn, 432 tagether in the ſame or- 
ia der. a5, ther stand ze their mm A A8 14 the 
ace Subtrabend,; w ee ee e . he 
zh} Reſolxeud, and there ie naching rentainkewiſo 
;of | the whole werke is finiſhed $i amd ARA tht ee 
ich! Root of 262144 to h 644; wirtwpti ay Ret 5 
laſt} er z Segighy whale work wtolloweths rf 
as into vil ye bechingnifib ,noviy dmg 
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262144 (64 
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1098) 46144 Reſolvend 


18 Triple rb6ot. þþ 1.0 
108 Triple ore of the root. 


1098 Diviſor 


64 Cube of 4 - 7 
288 Square of; 4 in the trip, Root 
0; Triple iq. of the MY 4. 
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ef from the — concern. 
A _ the extraction of the Cube Root. 


{41 30 191 131 


andy, Rules for- corel best the 
Noot, is, not again to be repeated, cht: t 
a te work o 1 ! alchouglW the Root con- 


"Fry — — he wor 
wing is berepeated 45 0 


are. 1s. put in the root. 07 321 Y 

| 22 20% Fon terry particular Cube in the 
number given, diſtioguiſhed by the points, ( ex- 
cept the firſt ) there is to be found out a-new re- 
ſo by e the next Cube to the re- 


u as 4 


\ 


4 1 - 7 


4 - 4 9 
— oy L « 
"_ L / i. " "* * 1 ö 
9 N - ah.” . . * 4 F . 2 * 
* 8 A * © - a A 4 


The Eh F bag 


mainder 


no” 
I 2 : 


e things in | 


REI. 


Obſerve: 2, Thee che ee e geist in the 7.8 
out the firſt Figure of the | 


of all 


mo vauron 


win 0 F© 


4 * 


te du HRD. 10 
minder (according to the 2brbþ Rule) and as 
—— is a — ſo oſten muſt thers 
he found a new Divilbr- (hy the 11, 12 and 13 
— and as often as there is found a new Diviſor 
ſo often moſt there be found a new Subtraherd (c 
cording to the 15, 16, 19, end 18 ae ee 
going.) 15 92.7 wo . 


Obſerve 3. ' When . LE . to 
be greater tban the reſolvend;, - then 2 x4 
conclude thete is an error in your work, Which 

hs hignro in the: 


muſt be ER — 
Root. - 
20 * g „I 
1 bie U n I. 13, 
Let it be required to odd. the Obs Root of 
48627133. e gap bist ov 56 


-Haying prepared then gives dae ar 


work. 
of this hapter, I fudlitato de diſtrihated 1 2. 
Cubes, viz. 48, the firſt, he the ſecond, 


A thethird. Then .. ole de ni 


6 the- 
f extraction. accordistz to the Sth. Rule 


proceed, tor che e - gps IG 5 1297 
e 
rook-of 48, (the firſt. Sers, 3 
Cube be) which i 8 3, then co „n 503 ai 5 1 1 .4 
ay reg 3, and. place bn 2 off 
ts Cube-whichis 27 un-nrt 212 
6x (a) the firſt cube, 12 
and ſuptract it therefrom 


and the remainder is 21, according NE, 8, wa 
9 Rules of this Chapter, and then will the worn 
ſtand; as you ſee in the Margent. 
Then, to the fad _remaigder 21, do. be 
down, and thereto annex he next cube, w . 
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4% ” . 


I find out à Diviſforccording'to the" rr, : 82+ am 


26: Ter Chapin 
nis ch adit mae $1 627 for: vrefotvemt ack 
| cording. to the 1006. Rule foregoing rſhhen do 


5 Rules of this Chapter, „: 2 25 tos (eau 


: - add Arft f ere the f bru0t -/ dom ds of 


(Hatſd it makes 0, which! * 2 211301 gail oz 

I place under(2)the place 8 \ .PNiGq 

of Tens in the Reſolvend; 4836271 25 ( (3 

Ihen do ſeuare the Rid 1 284 god! 

72 bee 41 dene 1 
then de 1 ripläts day RNeſolv eng 

ure (dt makes Uj Fe —: 7; 83-349: 3 

27, which I place under 09 500 


the ſaid Triple in ſuch or- 27 


Which 1 


ger as is directed in . wet —— 
1276 Rule, then drawing 279 Diviſor 
1 lite vhderneath=the- ©! | . 
work, I add the two ſaid numbers together, 2 
F the” Triple Noot, and the Triple Saure 6f- the | 
Hoot ) In Wh order” as they are there placed, 
ad their fut tis dor Viviſor; as 'Mar- | 
geſt, £920 8 | 
Then according to the rath Rule 1 beck bor 
often the — Diviſor 279 ĩs contained in 2162 a 
the WT and 1 find*the anſwer tobe 6, 
2 Rev for the ſecond Figure in the Root, 
then do I ia the next place go about to fun out 
a ſubtrahend, and in order chereunto firſt ( ac- 
cording to the fifteenth Roſs of this Chapter) 
I cube the Figuse (6) laſt placed in the root; and 
it, maketh 216, which I place under the 'Reſol- 
vend in ſuchiorder (as is directed in the ſaid fif-" 
„teenth Rule) that the place: of Units of the one 
may ſtage pnder the place of Units of the other; 
| 1 (acchrding to the 1625 Rule of this Chap⸗ 


? * 1188 the bßfe (=. 8) — pPfaced in 


the 


„ 
„ 


1 
+. IS 


—_— 
- 


— 


2 
— . w_ : * 
» =, N _ 


"1 
Ze |þ 
ie © 


— " 
£7," 


PR. 


Fe the Cube: Ro.. 03 
d rot Which makes 26; and them \nuteiply it 


dy G0 itthe ſaid triple bot, and che product is 
which I place under (216) the ſaid Cube k 
3, fo fc Fi e a le e 
Then! do muſtipty the fd rriple care (e. 
27) by ' the figure (5) laſt placed in The root, 
and it produceth 162.2 hich" 1 place undet the 
laſt produtt 324) in füch manner as Is directed 
in the 1 7tþ rule. Then I add theſe 3 ſeveral 
numbers together in the fame order as EF ſtand, 
and their ſum is 9656 wr a Subtrahend, which 
ſubtracted out of (21827) the Reſolvend, the 
temainder is 1971, * * "7, ſee 2 mn follow- 
ins work. l 


a» T7 * 


1 45627725 ( 368 
; ee 


e 


Mg 21627 Refolvend 


og Triple root | | 
27 ; | Y * 
3 7.1 I OO RS 
279 Diviſor 2 115 : 
324 Square of 6 by the triple root * 3 
162 Triple ſquare of the t̃oot a > ©" 


— e_— — 


18655 Subtrahend | Sr rene a 1262 


a * 4 * 2 * o # yz 9 oY 
— . 52 1. 


4 x 197¹ Reminder * * 1 0 3 
4 "Tx ' 2! ks £6 


1 $ 


Then to the aid remainder G 401 an- 
5 H 4 nex 


* 5 = 
1 
29 
>... n 


— 


1 of 104 The Extractian of Gan 
ner he next cube number (125) Mn 
. 925 Rule, and it makes 1971125 for. 8 rv 
enge; . 
Then l proceed according to the 17 
. © Sa holes to find a Dixiſor, and therefore f 
triple the hole Qpotient (36) and it is 108, 
Then do I {quare the whole 
Quote (36) and it makes 108 
1296; which being triples 3888 
is 3383; which being order: 
ly placed under the triple 38988 
Qvote, and added thereto 
in that order, the ſum is 38988 for a new Di- 
viſor . Sce the work in the Margent. 
Then do I ſeek how often the ſaid Diyiſor is 
contained in the Dividend (197112) and 1 find 
tit to be 5 times contained therein, and accord- | 
> ingly I place 5 in the root, and proceed accord- | 
EF ing tothe 15, 16, 17 and 18 Rules to find out 
2 Eubtrahend: and therefore firſt, I cube the 
ner (5) laſt placed in the root, and it makes 
831 hes do I tquare the | 


0 — 


, and it makes 25, by 125 
ic 1 multiply ( 1085 the 2700 
faid triple root, and place 19440 


the product (2700) under —.— 

the ſaid cube, as is before 1971125 

directed, then do I by the | 

ſieid 5, multiply (3888) the triple ſquare of the | 

root and the product & 9440) do | place un- 
der the former product (2700) according to 
former directions, and add the 3 Numbers to- 

& gether, in the ſame order as they ſtand, and their 


F fom is 1971125, (as appears per Margent) for | 
a2 Subtrahend, which — oil of the vid Re- 


ve ere ren (o) and ſo th k is Re 
N end the ) and ſo t 9 


2 * 


x | D 


N „ * 
* 25 9 * * 2 
_— n 


FI cox ES 


n 
— 


Tl 


— "#he Ci. R. 


niſþed;;1 and -1 find the cabs 5006. of -be-givent 
bes, 4862712. $0 be 365 3-1 vn dhe 


work jt games follonerh. * 05 2:57:16 OF 


Amn, yy JY 30 eee 

- 4827125 (365 | RT 

) 27: 3603 ..: „ 

* 1 N — 20 f 5 70 
3790 21 627. Reſolvend . ON 


38988) 1971125 Reſolvend. 


Aer © 


XIX. When . to extract the cube 
Root of a Number that is incommenſurable to 


* - * N % bd d 
. * 
= 
_ \ 
- 
X l r · 
* * 
— — . 
2 
a - 


mass 


__ 9 | the Trip * 

27 the triple an of he o 

279 Diviſor - 
"216 the Cube c s 

324 the. of 6 in the tr. root 

| 162 [the reple ware of the root in & 


19656 56 the Subtrabend. 


— — —-— it - 


_ * 


108 the triple root 
3888 the triple ſq, of the root 


38988 the Diviſor 


4} WE $9.4 


125 the Cube of 5 7 
270 the {q. hr 9 5 ha. rea 5 
19440 thetr. ol cha ropt.la gy. 


I 971 I 25 the Subtrahend 


its 


3 Ction or of a mixt number ↄf integers and deci- 


«an - * 

** * 

* * =» 
„ „ 


Tos The Fa / Qn 

me dot indy ee bre deſtrgus eg know: the e. 
hone) part of the töct 8s hear as may begdyey 
- .are to annex to the giver number a Con 
number of Cyphers, which number of Cyphery 
muſt be always a multiple of N bi. either 3, 
6, 9, 12, Cc. Cyphers, that is ooo, oo, 
or 020000000, Cc. And having- obſerved the 6 
Rule for. the pundtation® ef? the given number, 
likewiſe point the annexed Perz in the ſame 
manner as if they were ' ightficant figures, or ing 
tegers ; and obſerve that 245 many points as you 
put over the integral part, ſo many places will 
the integral part of the v bt eoafilt of, and fo 
many points as are put over the Cyphers, or De- 
cimals, ſo many decimal places" will there be in 
the ro6t; this being obſerved the work it ſelf in 
the extracting the Cube tobt ef à decimal Fra- 


3333333. 


mals, is the ſame in every feſpect as if the num- 
ber given were an integral Cube number, accord- 
ing to the rules before delivered in this Chapter. 
As in the following | 


» - - 2 


Fran. 1 


Let it be required to extract the Cube root of 
13798 which is a number incommenſurable to 
its Cube root, and to find out its root as near 25 
may be I annex to it 9 Cyphers (ſo by that 
means I ſhalF have 3 -Decimals in the root) and 

epare it for Extraction by pointing it as is be · 

re directed, and as you ſee following. 


43 17 D ei- 
1 1379 f. ooo abo (. 


4 * 
Y o a y 2 
* 
— 
- 
=— 
{ f 


truth that it would not have wanted 32555 part 


the Cube Rer. 


— t a nn thy _ - 10 ORs 
"ot 19 be 23 ., which (as by the remainder 


you 
et 

dk increaſed by an unite and ſo made 23.985 it 
would then be too much, and ſo conſequently it 
cannot want (as it g) fert part of an Unite of 
the truth, and if the root hatl had another figure 
placed in it, it would then have come ſo near the 


of an unite:.. for your farther ſatisfaftion -ſee the 
whole work performed as followeth. Rp 


— ü Tm I "ny 
; | | 
FF | 
* 
— r ö 
— p * l 
a 
2 [ — 
ed. = 
- 4 — 
* 
— — — — rY * or * -- SET. 
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. I rr 


1 


k 


b 272519314) | 8 


01 JJ 


_ 


— 


004 | 


24 


ogs | 


Subtrahend 
Reſolvend 


Diviſor 


Subtrakend 
Reſolvend 


Diviſor 


Subtrahend 
Remains 


ary time tis require 
* c, en, ler duch Fee . ps 

wy C uch Fr 
Tears, edge reduced to its lone. Terms3 
Faltin. becauſe it may not be com- 
e * 4 2 bon? 6008 
I de given Terms, but being to its Ic i 
+» | Terms it may, and baving fo done to perform the 
170 work, this is | | 


JU 44 
Py FTE | The Rake 


* 
| Wh. *. 
5 # & 5 & 


nated. abc 


Extra the Cube Root of the Nomentar, 


- 


root of the given FraQion.. - | 

As for Example, Let it be reqgice 110 
the Cube root of 31, firſt I take the Cubs 
of 27 (the Numerator) which is 3 and L. 
for a new Numerator. Then I take the 
root of 64, (the Denominator) which is- * | 
place it for a new Denominator, ſo ſhall this new 
fration : be the Cube root of the given Fracti- 
on 21. s 

ln like manner if there were given 111 to have 

is Cube root extracted, I can eaſily diſcover that 

| there cannot be found any Cube rqot an ele 

ther for the Numerator or . the 

Terms they are given in, but being r 


it 


to 
eir loweſt Terms, they are ti, whoſe Tab root 
ban ce. 


inlike manner the Cube root of io is 


_ to be 5 Ni. 1014. 


XXI Bat 


7 n 
8 
Wu n cm 
91 ams 63 331192 8 73. enen 
. due when there. is given a vulgar Fry 
| Aion to have iti cube un 
n extradted, it being incen d 
"Root" of a vulgar menſurapſe to its root, vat red 
came) that is in- may find its cube root ven 3, 
70 its ae tin» Crag) nk pol 
- vulgar 'Frattion, to a decimal} to 
2 e extract the. — for 
root of that decimal (by the Rules before fel pla 
vered) in every as if it were a who the 
Number, and then ſhall that be a decimal cube ing 
rYhot, -leſs than'the- truth, * yet ſo near the tri ſuc 
thit if you add a unite-to the laſt owns gan n 
ir wil then be greater than the truth, . 


— Here take: notice by the way that your vulen 
TY fraction being reduced to a decimat 1 
order to have its cube root extr: 
- its equiralecit decimab muſt conſiſt 6 
ſuch 1 number of places as _ Wang 
37 chat is, it muſt conſiſt of 3, 6,9, 12, 15,0 
; and the more places there is in the deci T 
nearer the truth wil the root be. * 20 
$73 33. 1304. 2 1 Example a | 


10 


Let it be required to extrac the cube root « 
In order whereunto I reduce it to —— 
„ viz. 4625, which becauſe it conſiſteth © 
of 3 places, and ſo conſequently can have d ol 
1 figure in its root) 1 increaſe to 9 places by a 

nexing s Cyphers thereto thus .6 25000000. 2 
then the root will conſiſt of 3 places, then 4ol wo 
* to extract its cube root, (according 0 
he: former Rules) and ad it co de $54, ow 28 


F: 


dap ta- the. Cube Robe 111 

and there will be a remainder of 2164136 as you 

may prove at your leiſure. 
EO, LESP L207 


XXII. When your ;given vulgar Fraction is 
reduced to a Decimal-of- the ſame value, and the 
3, or 4 firſt places towards the: left hand _are 
poſſeſſed by Cyphers, then in this caſe you are 
to cut off 3 of them with a daſh of the Pen, and 
tor them place a Cypher to poſſeſs the firſt 
place in the root, and then proceed to extract 


kl the cube root of the remaining figures, accord- 
ung to the former Rules, as if t been no 
ſuch Cyphers at all. | 
As for Example. 
Let there be giver 32 to have its cube rost 


ted} extrated ; Firſt reduce it to a decimal Fraftion 
by the firlt Rule of the ſecond Chapter of this 
Book, and it makes .oo0485613, Cc. Now to 
Ou} ertract the Cube root of this Fraction; I fſt pre- 
ima} pere it, dy pointing it in every reſpet as if 40 
dete a whole number) then with 2 daſh df 
',} Fen, I cut off the three firſt Cyphers and put 4 
b) to poſſeſs the firſt plare in the root, then 
II proceed to extract the dube root of the remain: 
of ag kgures (4856 13) as if there had been no Cy⸗ 
pdersiat all befare chem; and hating finiſhed the 
wm work I find its cube root to be 078 as by the 
following work. | 


nps: ci 123 9 
- 


—— 4 


— 


De? 2dr: 10 isnt © 5 
W XD 
of 190% 7 
000148561 3- (07 FA 
335 
— — — 


1459.1) 142613 Reſolvend 
Dan e 11 


5. * 4 


„„ 
. ; - — * 
1491 Diviſor 


5a 


XXIII. When it is required} 
| Toextraftthe Cube to extract the Cube Root of | 
Root of a mixt num- a mixt number, reduce it to 284 
2 an r Fraction, and i 
5 it bath a perfect Cube root, Plac 
den extract the Cube root of the * 


ti 
ll 


— * A. Sisi 


the Cube, Root, 3 
. it for a new Numer or, and alſo ex+ 


L. the Cyhe Root of the Denominator, aud 
place it 11 a new Denominator, ſo ſhall this 


new ben Fraftion be the Cube Root of the given mixt 
Number. 


Examle. 


Let it be required to extract the Cube Root 
of 5342 4% having reduced it to an improper Fra- 
n, I find it co be #345, and having extracted 
the Cube Root of the Numerator (1728) I find 
its root to be 12, for a Numerator, and the 
Cube root of 343 the Denominator is 7 for a 
Denominator, ſo that I conclude *} or 13 to 
be the Cube root of the given mixt Number 
51, as you may prove at your leiſure. 


Al. But if the iven mixt Namber whoſe 


Cube root is required, have .not a perfect root I 


then you are to reduce the FraQionsl 1 part into 
a Decimal of the ſame value, (but let the number 
of decimal places be always a multiple of 3) and 
then. proceed to extract the Cube Root of that 
nixt Number, as if it were a whole Number, al- 
ways reſerving ſo many decimal places in the , 
Root as there are points over the decimal part of 
the mixt Number. 


111 


— 2 


Example. 


Let it be required to extract the Cube t of 
284. Firſt, reduce 1 into its eke 
ra which 15; .75, but. to make it conſiſt of ſix 
Places, annex ae 1 


2 18 


1 e, * then 
. 


I 


"\ 


Te Extraction of Chap) 1 


1 14 0. bi 
the faid mixt number will de 23.7530000 C 
being done, proceed to the work as folate. | th 
| in 
Ts. 6 m 
28. 750000 (3.06, &c. Ri 
27 | 10 
279) 1750 Reſolvend | fr 
ant MAS oA4 
9 
27 0 
1 7 
279 Dirifor is. 
It 
$5090) I 750000 Reſolvend af 
to 
go th 
3900 fo! 


27090 "Divifor 
„55 
3240 
222 
1652616 Subtrahend 
— 9 2.22 0 


97334 Remains 


— — — — — 


So that I find by the work, the Cube Fn 
28.750000 to be 3.06, Ce. 


XXV. It is uſual amongſt Artiſts to deb 
ths Cube Root of a — Neuser ito oc 
ber, or —_ either Vulgar, or Decimal, 

. that | + 


— 


& *r ge) | 7 7 
| Chap. 10. bie Cube Root. = 


that is incommenſurable to its Root, by prefix- 
ing this Character, ( iz. Vc.) before the incom- 
menſurable number dr ntity , ſo the Cube 
Root of 328 may be thus expreſſed /c. 328, and 
the Cube Root of 24;, thus c. 244, or in a 
decimal migt, number thos /c, 24375 ind ofthe 
fraction! thus /c, 1, Cc. 2 
ot 2, Lie e 
XXVL The operation in the extraction of the 
Eibe Rdat is iproved thus, vk. 
Cube the Root found out, that Ty 700 the 
is, Multiply it three times into ex#raftzon f rhe 
it ſelf, and if any thing remain Cube Noot. 
after the work is done, add. it , | 
tothe laſt prqduct, and if that ſum ſbe equal ro 
the given Lumnber, then the work is truly per- 
formed, otherwiſe not. | 
- As ia our firſt Example, where it is nz, 
© extract the Cube Root of 110502, ale 
is found to be 49; and to -prove the work, nul- 
tiply'48 by it felf, whole product is 230 Which 
being again multiplyed by 48, it .produceth 4 
210592, Which is equal to the given number, and 
| therefore 1 cenchzde the work to be ritzbti 1 5 
"Likewiſe to prove the - Example ofs the Mine- 
7 3 it is requited to entre 
ade Root of 13798 which is found tai the 
mixt number 23.984. Now to prove the work, 
| Cube the root, as before directed, and find 
taff it to be 13796.370427904 to which add the 
I remainder: 1629572096 and Their” ſum makettothe 
2 13798 which proves the veto 
n 151 . | | . 
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The Ute of * e 

Cube Roots in ſolving ſome 
Queſtions moment and 
— Geometrical. | 1 


PROP. 1 


tmeen tvuo Siden N umbers. 
1 730 bor. | Rp 

ann Fer the one by the 
other, and extract the ſquare Root of the 


portional fought, 7 1 
ow wit * 


4 wk 4 | 
_ | > RO | 
N 2 . il 8 4 


bein einen nanu be 12 and 48, and bet 
it be” required to find a mean pro tional be- 

- tween them ; firſt multiply the 2 number 

Iz und 48 the one into the other, 

KB * ot the * Root of hh 


0 — 
* $ ; . 
l © * . 8 
- 8 =p & . 8 * ; 
* * 


: — 
. . ; 
"2 mo mag cm 


3 To fend a mean proportional be 


* 2 ſo-ſhall that IIs root be the mean pr | 


eir p. 
is 2468 


. „ The « hr the Square, Kc. 115 J 


that I conclude 24 to bea mean proportional be- 
teen 12 4 d 48, for, 


* 
ay 
47 


8 : 24 : 5 24 : 48. 


if The ſhuare ofthe. mean being equal to the pro- 
1d duct of the extreme. 

„ This propoſition is uſeful in finding the gde of 
* a ſquare: erode ddr ny given parale- 3} 
1d ie Berl "(accoidins $o the Kt Propoſition 


— 3 — 1 4 
1 y — es of à Rectangular para- 
the one by the other, that product will 
r extract the — root 
El that content, it will give yon the fide of 2 
0 (in the ſame meaſure your paralelogram 
n will be — the FE es "7 


= n i 4 

te FROP. kk 

To hnd the Side of a Square that 
ſhall be equal to the Content of 1 


. given fuperficies. 


4 out the Content of the N e 1 


"by the Rules laid down in * 0 
. and then extract the — root a =, A 
1 a | 13 r 


% \ 


* The Uſe of the . Chap. 
© Gobcent; fo will that” RA Yo'the de of 
bab u the given. fuperiritso) ; - n 12 
= 1 . bins £4 mM 
Example. 


IBSS 


There i is a Rectangled T riangle "whath baſe 
£4 perpendicular are 16. and iS 1 demand the 
ide of a ſquare that will be equal to thi: f 
x Tr le. inne:!“ 

12 — to the fecond Propofition: of the 
s Eighth. "Chapter, . Iofin the Content af this 

3 Tenge to be 144, the ſquare Root of which 
1a, and is the ſide of a > K equal to the faid 
Triangle. . 


moe ſne mannet if you. extra. the ſquare © root 
of me. Content of a Circle; Pentagon, Her- ſa; 
4 Son, Ov; or of any other figure regular or ir- 10 
Fegube, it wih give the ſide-of a ſquare equal to 5 
3 , that -- 5 10 
1 
\ 4 5 fo 
1 4 | thi 
1 let 


PR OP. III. 


8 any two of 8 Ades 4 
| Right-angled plain 15 Triangle, 
given to find the third fide. | © 


þ "His. moſt excellent and uſeful propoſition: is 
1 ; generalfy called 2751 oras his — 
3 $4 * 47 Bip. Euclide: Elements 

7 ns - | kar thu G | ni. 


* $5 
= : 
- = — 
1 a 
"> 
- JO o 


y 4 11, | Square and Gabe Roots wil 
Geom. it is demonſtrated, and proved that the 
re .made of the ln Tease or ſlant fide 
5 right angled plain rjangle 15 equal to the 1 
ſum of the ſquares made of the baſe * Pex- f F 


e 


+ ® 


9 1 
v1 #34 &. wit } — 


3 for Example. N i4 
| 12 Tria 0 ABC, the Baſe A B is 48 and 
ry dm B C is 36, now 1 demand x 
h d of of the Hypotheaule, lp Wa "x 
1 end out | 8 
. | an anſwer to 


on this, . firſt I 
* 8. bare the baſe 
AB, ( 43) pi 
is 2304» then | | 
'* } fuare the Per- 6 
pendicular (36) and its ſquare is 1286 the | 
ſum of which two ſquares is 3600, which is 
i |} equal to the Square of the Hypothenuſe A Cid 
therefore the ſquare root of 360e will sine the 
length of AC, which is 60. . 


'PROP. IV. 


Here is a Tower about which there is a 

Moat that is 48 foot wide, and a ſcaleing 
Ladder that is 60 Foot long, will reach from 
the outſide of the Moat, to the top of a Wal, 
that is within the ſaid "Moat, now i demand the 
belett of the ſaid Wall above the Water? - "i 
4 let 


mn N * 
* - 
— 


= | rence of its baſe) and 


; height of that Cone. 


#2» The Dſe of the Square, &c. Chap 1 
Let the Baſe A B in the foregoing * riatip} 
10 rex breadth of the Moat, and Net wy Hy 
thenuſe A C be the ſcaling Ladder, then is the 
pendicular B C the height of the Wa! 
above the Water. Now it is plain that (be. 
cauſe the ſquare of A C is equal to the ſum of the 
ſquares of AB and BC) if from the ſquare of 
A C which is 3600 you ſubtract the ſquare of AB 
Which is 2304, there will remain 1295, which 
is the ſquare of CB, therefore I extract the ſquare 
Root 1296, and find it to be 36, which i 
the height of the faid Wall above the Water az 
was required. | 


K | 
18 help of this Propoſition may be found 
the are pagpendiculr height of a Cone, or of 
= . a Pyramid; for, in a Cone, if you _ the 

- fant height, (which is the length of a line 
drawn from its vertical point, to the Circumfe- 


om the ſquare of that, 
ſubtract the ſquare of the Semidiameter of its baſe, 


chere will remain the ſquare of the perpendicular 


is 


Alſo, In a Pyramid, if from the ſquare of 


E- the ſlant height of it, you ſubtra& the ſquare of 


& That line which being drawn from the Centre of 
tits baſe, ſhould touch the end ofthe ſaid ſlant line, | 1, 
(herber they meet at an angle or not) the re- 
mainder will be the ſquare of the perpendicular 
heightof that Pyramid, and its ſquare Root will 
give the height it ſelf, | Fog 


PROD 


— 
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SPREE 2 


ä | | 
Chap. 11. rar 


By the Content of a Circle to find 


2 ES. FN BNN 


1 for the Diameter required. 


PROP.YV. 


ire Diameter. 


The proportion is 


22. 
ls to 28. | : ; 
So is the given Content | = — = 
To the ſquare of the Diameter, _ 


Example. 


There is a Circle whoſe ſuperficial Content 
153.9385, 1 demand its B 2 Is 


22 : 28 * : 153.9385 : 195. 9217. 
The fare Root of which is 13.99 (rery near 


PROP. VL. 


By the Content of a Circle to find| 
1 Circumſerence. | | 


o . 
« 
n 


The Proportion is 
4 0" $165 1 
3 8 7 : 
Is to 88 | AP 
So is the given Content 4. 
Io the ſquare of the Circumfere ncde. the 
I) be ſquare roct of Which is the Circumferenctꝭ 
required. MY 


Example. | 
| There is a Circle whoſ: ſuperficial content is 
153.9385, I demand the Circumference of that 
Circle | a+ 


7:88:: 153-9335 : 1935. 2268 A halt 


The ſquare root of which is 44 ſcre which ö] (vi; 
the Circumference required, | | 


II. The Cube Root is that by help of which 
we reſolve all queſtions Mathematical that con- 
cern ſolidity, and by which we increaſe ſolid bo- | 
dies according to any given proportion. By it] IL 

wie diſcover the ſolidity of a body that is capable] I” 
of length, breadth, and depth, (or ien to 


. 


"4 p p 
- * 2 83 


1 Chap. 11 1. IG of air, Kc. 1 
8 "1d by haying the ſolidity 1 We eee 2 
gde or diameter of ſuch a body. 4 


I dome queſtions — thereta may be ſuch as 
follow. 


PROP. vr" "j 


ere is a Cube Os ide is 4, 1 demand 
what ſhall be the ſide of a Cube whole ſoli- 

dity is double to the ſolidity of that Cube? 
To anſwer this propoſition , find out the 


iP One of 4 (the fide ofthe given Cube) which is 
\ | 64, and double it, which is 128, _ extract 


; the Cube root of 128, and it males 
ct 0 dear t is the ſide of the Cube which is a 
d. be whoſe fide is 4. 


a FROM vaſes wt 


Here is a Cube whoſe ſolidity is 128 =P I 
demand the ſide of a Cube whoſe ſolidity is 
halt as much : 2 
Take 1 of 128 2 64 the Cube root of * nich 
h is} (viz, +) anſwers the 5 queſtion, 


R 41x - 


y K Pins the ſolid” Content of a Globe to fins 
able the fide af a Cube whoſe ſolidity = be equal a 
eßz to che giren . * 
any, x Ex- 


| > . ood 
* 124 2 a _—— Chap ' 
' e of the 15 He 


tent of the Globe, it will Los you. the þ "1 
of the Cube * 
le. 


There is a Globe 2 ſolid content i is 1 
Inches, I demand the fiderof the Cube equal the 


© Having extracted the Cube root of 1728, 
find it to de 125 which i is the ſide of the Cube a 


7 . 
Ss... 3 - : 


PROP. X 


Aving the Diameter and Weight of al 
. let, to find the Weight of another By 
_ Whole Diameter is given. 


As the Cube of the given Bullets Diameter, 
Is to its Weight or Solidity. ; 
So -» 1 Cabe of the Diameter of any other 


3 Taſts Weight or Solidity. 


Example. 


| There is a Bullet whoſe Diameter is 4 Iuche 
and its weight is 9 Pound, I demand the weight 
- of another Bullet, whoſe Diameter is 6 + or; 6.25 


The Cabe 2 4 is «x 
Cube of 6.25 is abba | 
Then l ſay hl ; i-1 


„„ — 3433227 


88 Wegs gare de | 


* 0 


ef 
oh 


22 * 1 Roots. 


eight required is 24.332.27 
Decimal ti the 


: will find cue 2 
on 02,.—OF 
1 1 —— is by Artiſts Termed 


"fake make th Diameters of! two 
en, and * ſolidity . one 


af 
2 4 
KB | 
= 
* 
K 4 
= 
o 
: 


may be done by the ſame — cl 
= riddlemoſt Term. ; 


1 
find the de of a Cube equal to a given 
ralelepipedon. 

Find out the ſolidity of the given uo 
the Eighth Prop. of the Eighth Chapter, t 
Cube Root thereof, the required fide. 


"n — | 

e is a paralelepipedon having the fides of 

its baſe 10 Foot 4 Inches, and 5 Foot 2 Inches, and 

ts: length is 20 Foot 8 Jaches, I defire to 1 

=. is — fide of a Cube — * ſhall be 

to the given paralelepipedon 

The Superficial Content of the baſe is 7688 in- 

ny, which drawn into 248 the — in Inches, 
the product is 1906624. * ſor its ſolid Con- 

tent, the Cube root of which Tr 124 inches, 

. —— ſide of a Cube equal to the Siren paralele- 

on. 

Ia like manner if you would find at any time 
| the fide of the Cube equal to any ſolid Body whe- 

ther Regular or Rs Firſt, Find the = 


COTA In / 
Vw: . 0 N eg = | 
Wc Content of Body, and then ext 
3 Root 1 its ſolid: Content you k 
oy re. * 


. þ Div 3 L 


FRO XI 
- — v5 n . | 
ween two given Numbers to find two Nez 
proportionals. | 

Divide the greater extream by the leſſer, 
extract the Cube Root of the Quotient, and 
the ſaid Cue Root multiply the leſſer extrean 
then will the product give you the leſſer mea 
propotional, then * the ſaid leſſer mea 
hy the faid; Cubique Root, and that product wil 
give you the greater mean proportional. | 


Example 

Let the two o given extroms de 6 and 48 be- 
tween which It is required to And 2 mean po 
portionals. 
» Firſt, I divide 48 (the cer 88 Y bye 
(the Lefſer Extream) and the Quotient is 8, | the 
Cube Root of which is 2 then by ( the Cube 
Root) 2 1 multiply 6 (the leſſer extream) 
and the product is 12 for the leſſer mean pro- 
portional, and. 12 being multiplied by 2 (the 
Cube Root the product is 24, for the greater 
mean prqportional ſought. Thus have 1 found 


12 and 24 ko de two mean praportionals Deren 
2 _ 48, for 


"by wh. / Wen 


"Square and By Roots, 5 5 9 


Tee 


In like ange between 3 and 81 will be fo 
and 27, for two mea proportional. 


PR Op. XIII. 


ME Concave Diameter of two 7 Ba: vein 
| known, and the quantity of Gun» 
al that will charge one of them, to find. out haw 
I much will be ufficient to charge the other. 
The Capacities are one to another, as are the 
Cubes of their Dangers, and alſo the proportion 
is direct. we [007 > 


l 
. < - a 
bu 


SY TE TY 


* 2 


Example. 11 0 


If 25 pound of, Gun-powder be ſufficient to 
charge Gun, whoſe Concave Diameter is 11 
uches, or 1.5 Inch, how much powder will be 
ſaſhcient to charge a Gun, whoſe Concave Diamg- 
ter 15,7 Inches? Anſwer, 25.47. 
-The Cube of 1.5 is 3.375 and the Cube af 7 
8 343: wherefore the Proportion is as toloweth., 


* 
/ WSN, YAS 25-47 
Or thus, 
3.37 342 "25 + 25.47 


r R. HIP: 


WP 


7 Ts Concave Diameters of two Guns being; 
, given, and the quantity of a weaker Gr 


—— — 


0 © » 8 1 ; * Sud 2 - 


of Gun-powder ſufficient to * one of the them, "i 


l CS. 
——— d 


d cave Diameter is 5 inches. 
Io anſwer this, Firſt, I find out how noch 


; 12 "The Oe of the Speer, ec: pap 
I to find out how much Gun-po wder of a "ty 
LL Yer fort (che f the rene u 
. weakneſs of the 3 being alſo given) g 
de ſufficient to charge the other Gun, 


This is folved by two operations in the Rub 
of ion, firſt to find out how much of th 


ſtronger ſort of Gun-powder will be of eq 
valent ſtrength with the given quantity of the 


weaker ſort, and this proportion is reciproal 
The ſecond is the fame with that in the for 


going Propoſition. 


Px Example * 201 
+ "There is a Gun whoſe Concave Diameter i 


* inches, and it requireth 25 pound of powde 


to Charge it, now there is another ſort of Gm 


poder which is much ſtronger than the former, 
- and the proportion between their 1 is 8 
3 to 2, now I demand how much of the ſtre 
powder is ſufficient to charge a Gun whoſe” Cor 


the ſtrongeſt powder will charge that Gyn, which 
is 13 inch inits Concave Diameter, which u 
1 ns proportion, vix. 


3 1 „ av 1 0 


Thus have I found that +» of a pound of the 
ſtrongeſt Powder will charge a Gun whoſe Con- 
cave diameter is 13 inch. And according to thi 


laſt proport 1 find: by a dire& Propoſition 
that 10.16 2 of the ame will be ſufficient 
charge a Gun whoſe Concave diameter is in 
vix. 38 


SEA 2575 343) * 2 105 10. 16 
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FSS Fats: 7 


| Concerning Sir Sim 5 Intereſt 


| pore 
L Hen Money pertaining . or bela 
W is in the hands, 


leſſion, or keeping, or is lent to another, and 

the Debtor. payeth, or ,alleweth , to the Creditor, 
a certain ſum in conſideration of forbearaace for 
| in time, ſuch .conſideration . far. farbeat- 
auce is called Intereſt, Loane, . or . uſe -Money ; 

11 the dd ſo ng and forborn is GP 


l. Intereſt zweiter Simple or Compound. | 


"LIT. When for a ſum of Money lent there is I 
bane or 1 allowed, and the ſame is nor 
25 when it becomes due, and if ſuch intereſt 
oth not then become a part of the n it 


is called Simple Intereſt. 


W. In the taking of "Intereſt tor the 1 
nuance or forbearance C, Money, reſpe& mult 
de dad to the rate limited by A " of Parliament, 
Which Act now in force, forbiddeth or reſtrain- ® 
eth all perſons. whatſoever, from taking more 

61. gs the intereſt; of an 100 {: for a year, 
and according to the ſame praportion for a grea« 
ter or a lefler ſum, not conkning-the lender or 
orrower to the ſpace of one year, no more than | 

ic 


* 


re 


736 "Simple Intereſt Chapy i | | 
it confineth him or them to the limitation of 
ſum to be lent, or borrowed, but that the { 
may be either more or leſs than 1001. , a 
may continge in the hands of the . 
a longer, of 'a- ſhorter time than one | 
cording as the Lender and — do agre 
and oblige each other; now for any time 
ter than one year the. fate or proportion of Is 
tereſt is by Act of Parliament limited, but t 
Act 8 not ſay what part of 61. ſhall be t 
Intereſt" of an 100 J. for half a year, a quarts 
of a year, a month, a day, or for any time Ie 
Ter- than — year and in this cafe ſeveral Ar. 
tiſts do differ in their opinions, ſome would h 
the true ctional intereſt for any time lel 
than a year to be ys te by continua mean 
. roportionals ; as pen it were required th 
the intereſt o esl for half a year * 
6 per Cent. per Annum, they would have the ln 
tereſt to be reckoned after the Rule of Com 
pound intereſt, and ſo 30 /. is not the intereſt᷑ a 
a 100 l. for half a year, but is too much: But 
ſay they, to find out the true intereſt thereof; 
you are to find a mean proportional between 
100, and 106, and that made 1 100, wil 
give you the imereſt of 100 J. If a yeal, 
and fo by extracting of Roots they out. the 
intereſt for any time leſs than one year, but this 
is ſufficiently laborious and' painful if it be done 
without the help of Logarithms ; but to per- 
form this work to the 12 power "for a Month, 
or to the 52 for a week, is very tedious, andy is f 
to the 36 5 1 pour for one day is ſcarcely "poſſi 
ble to be effected by natural Numbers, but cu- ; 
+ Som and daily practice tell us that the intereſt 
of 2 for ny time leſs _ one year ovg 
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, = 4 
: * N 
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EE 
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21 
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times 4 weeks, or 6 times 28 days 
months, or TIE be u 
of 365 days, and a quarter of a 
365 days, and by 1 month is v 
* 


Q 


* 
H 


2, 


days, ad _ A — co 


＋ a 
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2 8 
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5 
= 
F- 

=, 
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S 
ds be afſi expo · Vide Sch. Gef the 
eu tion of the ſtatute (and which Jager oy 
E 3 the Faapis and rea- ſies * 
In 
20- 
t of 
But 
al ber. 
een 
will 
cal, 
the 
this 
one 


Money 


= s the increaſe of Money at intereſt mhar it i. 
ang is found out by . continual proporti- 
onals Arithmetical or Geometrical increaſing, fo 
ubs the Rebate. or diſcount of Money found out by 
| x or Geomet 


11 


etrically, that 2 as the al- 
— 


paid — it be 2 and iS Rebate,” 4 


proportianals decreaſing Arithmetical- 4 


brand 7 


— Obape ta 
either after Simple or Compound la: 
— 2 the nature of Rebate or Diſcount N 
thps.; 1 there is a ſum of Money, ( ſuppck 
108 1). to become ' due at the end of a certaiy 
time to come, (viz; at the end of 12 Months, 
and it is agreed upon by the Debtor and Credi: 
tor. chat. chere ſhall be made preſent- payment of 
ths, whole * -and it is likewiſe agreed that iy 

of this preſent payment that thy 
Creditor... ſhall allow the Debtor after the ate 
of 6 X + Cent. per Annum © Now upon this agret- 
[quem ought to receive ſo much mo- 
x" g put out toantereſt for the ſame time 
it was paid 2 twas due, and at the ſame rate 
ot. intereſt, that the diſcount was reckoned at, 
Id it amount or be increaſed. to the ſum 
that. was firſt due. . * 2 
I be manner of working Queſtions in Rebiteat 
Simple Intereſt ſhall be ſhewn in the ninth Rule 
of this Ghepter, and of working: Queſtions in 
Kehate at Intereſt ſhall be en in 
2 Fourth Rule of the next . N. 


IVI. When the intereſt of a 100 l. for a year 
| ig known, the intereſt; of any other ' ſum, for 'the 
dame time, is alſo. found —— one ſingle rule i 
direct proportion, viz. The intereſt of a 1001 
for a year by the ſtatute is 61. I demand what is 
| Lodge of 75 l. for the fame time, and at the 

de rate of issen! The proportion is as fol- 
Ilowetn. 


Chi 
cone 

| 
on 


5 31 1 1 125 


J. L La ck L So 
rann 


Or if. you would have the Anſwer to product 
2 beck N * * then make the * 


Sg gag S. 


3 


ab 
Ss 2, 


2883888 


illiogs, and carry 4 100 the pounds, 


1 


q 
: 4 
a 
8 z 
„ 


cond number to be the fum of the given prine? - 


Chap; it's: Simple Intereſt. 


pal and intereſt, and the fourth proportional wi 
anſwer your deſire. Thus #4 "ov party 


N. . . . l. en n 
100: 106 2: 75: NA : 
VII. When the intereſt of 100 'f6r! a year i 
ziren, and the intereſt” of any orher ſunf of 
pounds, "ſhillings and pence. is required for n 
year, the anſwer may be eaflly found gſter the 
practical method delivered in the following. Kr 
am Mr $57 007 SOEC1C 207 4 30S 
he it be required ' to find the -iitereſt-*of , 
148 . 13 5.—044. for one year after the rate &f 6 
per Cent. per Annum, Simple Intereſt * 02954 4 
Firſt, I place the given numbers according to 
the direction given for the Rule of 3, which will 
ſand thus, viz. * - 8 = 


— 1. „ . 
148 —13—04 


3 nth 
100: we T8 


Now it is evident -- that, if 1 multiply 
48 J.—13 5,— 04 d. (which is the third num- 


ber) by 6 (which is the ſecond number) and di- 


vide the product by rop {which is the firft num- 
ber) the Quotient wilÞbe the anſwer; Therefore 
I proceed thus, viz. firſt I multiply the pence by 
6, which makes 24 e, or two ſhillings, 
therefore I ſet down:& under the pence, and 
carry 2 to the next, then I go to 13 . ſay- 
ing 6 times 13 is 78, and 2 that I carried is 80 . 
which is 4 J. theretore 1 ſed down oriiader the © * 
etthen 11 
Pracged, ſaying- 6 times: 8 ub 8, and 4*tdat}®» 
| 8 — >» CS 


4 


* Simple Imereſ. Chap 
am, then ſat down 2, and catry'$, 6 
proceeding thus till the work be finiſhed, : and 
” - then will the product be 890 [—oo i.—oo'f 
| which product ſhould. be divided by 100 (the 
firſt number) but it being an unite with tw 
Cyphbers, I cut off two figures from the right 
hand of the pounds, with a daſh of the 
and the figures on the left hand of the ſaid 10 
dre ſo many pounds, and thoſe on the right 
of ir, are the Decimal parts of a pound, whok 
value may be found out by the 3 Rule of the: 
Chap. Butremember, that if there be any ſhilling 
or in the product you are to add them to 
their ve products in your Reduction. 
i by work ot the foregoing Example is as fol 


* 
. 


ent MI 


- 


, Simple eee, oy 1 
Another Example may be this, 1 I demand 
the intereſt of 368 L—15 5.—3 d. for one year, I 
at 6 per Cent. per An. Anſwer 22 l. 023. —6 d. 
as by the work following. | 


ZET 


- = 


2.8 


3 
100 6 : 368—15—03 
| 7 


2 


8 


fol 


VII. The Intereſt of 100 J. being known for 
a year, or 365 dayes, the intereſt of any other 
ſum may be known for any other time, or num- 
ber of dayes, more or leſs than a year, by two 
lngle Rules of 3 Direct, viz. Firſt, find out what 
z the intereſt of the given ſum, for one year, 
or 365 dayes, according to the laſt Rule, then 
having found out that, you may (by -another ſin- 
gle Rule of 3 Dire&) find out its intereſt for 
au other time more or leſs. e 


* + 


Example. g 
What is the intereſt of 322 L for 6 years af- 


tereſt 2. b. 4 


2 EST. DI. 


WP 0 nn * ll * 4 3:6 2 * 


"$f 22 91 


2 


bee N tt 243 bis Firſt, 


* 
6 3 
"* . 
- 2 2 


ter the rate of 6 per Cent. per Annu, Simple In- 


Firff 1 find what is che lotereſt of 322 . N of th 
a year by the following proportion, i": hl Ford 


* 
Y 


100 : 6 :: 322 * 19.32 of in 
6 whic 
100) 19132 (19.32 ſhow 


Thus having found the intereſt of $22 5 for 1 
r.to be 19.322. at 6 per Cent. by the followi 
dl) find ont its intereſt for 6 years, x 


115 = 2 1 added 1 N 
the princi makes 437 {.—18 5. —04 1 d. | 
the ſum due to the Creditor at the end of the * 

ſaid time. | | Pn "4 


year - J. „„ 


n e 115—18—043 

9 5 6 7” — 
- w "7; 2 , LFTY * 1 — 1 2 
17 592 437= 18—04 3 ; 


3 
/ 


= - 
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20 
And here take notice that the ſecond number 
© in this laſt proportion, muſt always be only the 


ot the ſum . propoſed, and not the for 


a 
* 


FS. 
4 , 


AY ni a 4 4 cl . 1 - ” 1 24 

* * 7 a * . by 

* = | 
e : | 

- 
I % 
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the principal and intereſt, as in the ſecond pro- 
Fen — the ſixth Rule. 5 * 
after the ſame manner is the intereſt of 1 /. (at 
the rate of 6 per Cent. per Anmum, or any other rate 
of intereſt, diſcovered for a day, by the help of 
which the intereſt of any fum whatſoever may 
be diſcovered for any number of dayes as ſhall be 
ſhown by and by, „„ | 


2 « 
n 0095-0 


06 3 1 : 0201643835 
80 that by the foregoing proportions I have 


found that the intereſt of 1 J. at 6 per Cent. per 
\ Amum for a day is .0001643835 l. | 


. . 


Now if you would know the Intereſt of any 
other fam for any number of das more or leſs 
than 365, yon may do it by help of the ſaid num» 
der this manner, viz. | | 
. Multiply the ſum whoſe intereſt is required by 
the ſaid number, and that product will give you 
the intereſt of the ſaid ſum for one day, then mul- 
uply that Product by the number of days given, 
andthe laſt Product will give you the intereſt ot 


* 


} thefaid ſum for the number of day es in the queſti - 


on. Take the following queſtion for an example, vi-. 
What is the intereſt of $681. for 213 days after 
the pate of 6 per Cent per Anmmm ? _ 1: WY 


tuwolc} : 


.000164.3383g 


1 


NET e 


W 


— 
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13150680 
98630ro 
8219175 
6933696280 
ä 213 


— ——— 
nn 


2801094840 

933698280 
1307390560 
— 


19.887733640 


ä J. 5. d. 
facit L9——19——09 


Having Fniſhed the work as you ſee, i find the 
anſwer to be 19.8877, &c. which upon ſight 1 
diſcover to be 19 L.—17 s.—o9 d. by the brief 
way of valuing a decimal Fraction of Coyne laid 
down in the 4 Rule of the ſecond Chapter before- 
going. 

But when the intereſt of any ſum of Money is 
required for any number of days as aforeſaid, 
at any other rate of intereſt than at 6 per Cem. 

Aunum, the aforeſaid number will not then 

50 ber d the work, but you are to find out par- 
Minter multiplyars for the ſeveral rates of inte- 


2 


reſt as is before directed. All which 1 have ex- 


—4 from 4 to 10 ber Cent. in the following 
able. 


When | 
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Chap: 12. 


According to the — 4 
the gumbers as follow eth, : 


Simple bie. 


4) = f. sooo sg 
When you would find | 5 Y 


& | .coor36g863 

the Intereſt of any ſum| 6 | SD | .oo01643835 
fox any number of dayes 4 7 Þ ,. oss 
at the rate of "i 8 = 2 
n 0 9 0002465753 
10) EE (739726 


So that when you would find out the intereſt 
of any fum of Money for any number of dayes 
according to the direction before given, at any 
Rate from 4 to 10 per Cent. per Amum, Simple 
Intereſt, you may perform the work by the mu» 
tiplyar in the foregoing Table which is placed a- 
loft each reſpective rate of Intereſt. 5 
IX. When the preſent worth of a ſam of Mo- 
ney due at the end of any time to come is requi- 
red, Rebate being allowed at any rate of Simple 
latereſt, it may be found out by the following 
method ; viz. Firſt, Find out the intereſt of 
100 l. for the time that the Rebate is to be al- 
lowed for, and at the ſame rate of intereſt pro- 
pounded, then make the ſum of an x60 
and its intereſt for the propoſed time, to be the 
irſt number in the Rule of 3, and 1001. the ſe- 
cond number, and he given ſum whoſe preſent ' 
worth is required, let be the third number, 
and the fourth number in a direct proportion 
— anſwer the queſtion, as in the following Ex- 
8 viz. 4 
What preſent Money will ſatisfie a debt of 


| 1004. that is due at the end of a year yet to 


come, Diſcount or Robate being allowed at the 
Rate of 6 per Cent. per Annum. tt 
ing Directions, I ſtate 


and the fourth pro- j 


ortional number or anſwer to the queſtion d 
N. eee . 2 4 1985 | 


+: * 2 J. | . J. | 
| 106 © 100 :: 100 : 94 1567 
The reaſon of the ſaid Analogy will appeat 
if you conſider, .. that there ought to be ſo much 
ready money paid, that ifit were put out to inte. 
reſt-at the ſame rate of Int. that Rebate was allow- 
ed for, and for the fame time, the ſame wauld-then 
augmented to the ſum that was at firſt due, az 
in the laſt queſtion, there is given 100 L Which x 
due at the end of 12 Months, now 1 ſay; that 
there ought to be ſo much money paid down to 
fatisfie this debt, as being put out to intereſt aq 
6 per Cent. for 12 Months, would then be increa- 
ſed to 100 4, which is the firft ſam due, and again 
ig is as evident that if there, were 106 J. due at 
the end of 12 Months, or a year, and preſent 
payment is agreed upon, allowing Rebate at | | 
per Cent. per Aunum, that then there ought to. be | 
paid the ſum of 100 1. in full diſcharge af the 
ſaid debt af 106 J. for if when J baye receiyed 
the ſaid ſem of 1001. 1 put it out to intereſt 
for one year at the rate of 6 per Cent. it will chen 
be increaſed to 06 . | 
Therefaxe to folye the ſaid "queſtion, the pro- 
portion here uſed is no more than if 1 ſhould (ay, 
If 1061,.be decreaſed to 100 l. What will 104 
de decreaſed to? The anſwer is, to 94 L- 
and for proof, if you will. feek What that ſum 
will be increaſed to at the end of 12 Months, -4 
the rate of 6 per Cent. you . vol 1. it denk 
100. D 10 912A 
£ 282 PR. Example *y | ; : 
How woch Welte Money will atisle 2 dan 


—_ 
x 4s: 
—_— - & +» 
* 
0 p _ 
* 


5 CY © 


= 


ann, w der, 


„ 
_ ahoning Rehate alete rate of & 

, Annum *{ . E 
crit! find the intereſt of 100 C8 the ſame 
rate of intereſt for 126 dayes by the following pro- 


9 6 


portion. 3 | 
ö ek E. 
. , ' 'Y oy - G 05) 


l. : 
355 6 126 - 207012. 3 
"Then do I add 2.0712 J. (the'intereſt of 1004 
to 100 Ward the ſum is 102.0712 Which 1 make 
the firſt number in the Rule of z, and 100 l. rhe, 
ſecond; and 82.75 J. (the ſum givengto be Reba 
ted) the third number, and the fourth number” 
in a dire& proportion is the anſwer to the que- 

ſion, ſee the work as followeth. 


. J. . 2 
102.0712 100 : 82.75 : 81.0708 


102.0012) 8275. oo (81.0 5 


So that by the work it appears that 82 J.—15 2 1 
de at the end of 126 days yet to come, Wiſt 
de ſatisfied with the preſent payment of 
8l.-01 5.—04 3 4. Rebate be allowed after the 
rate of 6 per Cent. per Annum. 2 _ 

0 The proof of the Rule. a 

— out (by the eighth Rule foregoing) how | 
much the preſent money that is paid upon Re- 
bate, will amount to being put out to intereſs 
tor the ſame time, and at the ſame rate of inte- 
relt that Rebate was allowed for, and if the 4. 
mount be equal to the ſum that was due at the f 

Þ | of 


ion it was : foal W 
ently would ſatisſie 
due at the end of a 126 dayes to 
prove it, let us ſee whether 
put out to intereſt for 126 days 

the rate of & per Cent. per Amum, will be in- 


eaſed to $8.75 1. (the ſum which was Haid to 
5 the end of 126 eng n | 
3 e two oportions Nowing acco to 
WW 
e : 18 : 20713 
l L 3 


Secondly, 100 * 2.0718 :: $1.0707 : 1.6791, Se: 


So you ſee that I have. found the intereſt of 
© $1.0708 for 126 — * to * Fe 2 * o which 
E added to the principal the ſam . is 
132.7499 Which by the brick way. of valuing the 
© Decimal of a pound ſterling is 82 J.—15 f. and. 
indeed it doth not want 7+ part of a farthing of the 
exact ſum, which is occaſioned by the deteaine 
| Decimal wherefore 1 conclude the work to de 
rightly performed. 
E Upon the foregoing ninth Rule is grounded 


tze manner of calculating the enſuing Table of 

ng which ſheweth in decimal parts 

A the preſent worth of a pound Sterling 
* at the end of any number of years to n 


==. 
= 


Chaps 42. . Simple Intereſt, 143 
| 4 exceeding 30, Simple Intereſt being compu- 
| per Amum. 
| i camber it the Table be r out 
N * following proportion, viz. 
es! is to 100 . fo "is 1 1. to 9425 
and the ſecond number in the Table being t 
preſent worth of 1 J. due at the end of two yea 
to come, is thus found out, viz. Firſt 1 confider 
that 12 J. is the fimple intereſt of roo J. for 4 
years, which added to 100. makes 1 12 J. where 
fore I ſay as 1121. is to 100 J. fo is 1 J. to 
392837 L. which is the preſent, worth of 1 7. due 
at the end of two years to come. 
The ſeyeral proportions and operations fox, the 
whole Calculation being as followeth, Viz. | 


SSS AIS 2 


11106: 100 

112. 109 
3 | 118 : 100 
4 | 124 : 100 
51130: 100 
6 | 136 : 100 


943386 

892857 

847457 
: 451 
: 769230 
: 734294 


And after the fame manner are all the numbers 
inthe following Table Calculated ; which being 
well underſtood, the way of calculating moſt of 
the enſuing Tables will eaſi ly be obtained; and 
wv you will find * after the Table 


 $HK.8:2.8.. — coded . 


— my wt jd herd — 


7 a 


| Which ſheweth in Det 602409 
| 12 581 395 
561792 
| : Wig. 543478 
P to comeſt 5. 526315 
„at the tate of. 5 10204 
17.490 


2 .400000 
= 


28. 373134 
29. 364963 
59. 357143_ 


After the fame 1 might this Table | 
continued to any number of years at pleaſure, Ihe i 
might alſo have calculated for other rates of whe 
tereſt, as thoſe are in the next Chapter conteri i 
ing Compound Intereſt, ht Simple Intereſt be dent 


ing — ſo generally in practice, ſhall therefort 5 


vil 


forbea 


The uſe of the REDD "uh Y A BLE. 
It is evident (by the ninth Rule foregoig 


ri 


6 * 
4 


_ 4 


4. G Simple Tatrroſt. 145 
unt if any * be paid with an allowance of • A 
Rebate, you are to make+ 100 l. with its intereſt K 
4 the ſame time you Rebate for) both in one 
4 be the - firſt+nngther in the Rule of 
bse Jecond, and che ſum to be rebated 
_ J hind, then will the fourth: proportional be the 
uber; and the Game: may d wrought by any 
eber number and its interef& vas well as by 
co l and its imereſt murarib - marandss Nou 
lain Table R cee ede 
| parts 2 pound, the? preſent wo 
c. due at the end of any number of years vo 
come under 31, Cc. that is to ſay, if you take 
the money ſignified by thoſe Decimals, and put 
it out ta intereſt at Geiger Cent. pen mum, Sit- 
ple intereſt for ſo many years as ape expreſſed in 
| he Collum of years againſt the: faid-Decimal, 
then will that ons at the end of- dhe ſaid Term, 
| be augmented to 1 J. wherefore' if ,you have any - 
um whatſoever to be rebated for any-number of 
| years within the limits of the Table, make 
the firſt number ja the Rule of z, and the 
\4 al inthe Table again{t the number of years 
: 155 mbated, for: make that the ſecond, ant 


* 


whoſe 1 worth is required 
t, ſp will the fourth proportio 


e, * the/aniwer. - Bat ( becauſe the , firſt; aymber | 
F im (hrang, * neither multiplieth gor divideth | 
den ma; cake: the number in the Table,: epereſpon-” © ? 


t dei dent to the number of 8 which you, wenid 
efort 5. Rehate, and thereby - mulfiplyr5the/ fora? 

preſent, worth is required. * e 
* gs you the Auer. 8 


5 


bt * 
1 


* p * . - | 
; F -—* _ 
* f P ©... 
. CE 2 'v 
1 i L Ex- 
. -4 


Firſt (the Rebate being to be reckoned for 

2 ) lock for 8 in the Collum of 14 
ſt againſt. it on the right 

which 1 multiply by 560 (the ſum 

ſent worth is required,) and the product 

378.37 78. which by the brief way of v 5 
radion of a phage ſterling) find at 


FAI 


ſight to be 358 l. 0 . 1 4 2 
This Queſtion if it had deen wrought by ti | The 
foregoing ninth Rule would have produced ti > 
ſame anſwer, for, the Int. of 100 L for t 


Mon. is 48 4. and 100 + 48 = 148 wheretore 
the Rule of 3 I &y 


— 


S SP 


* 2 - 4 
3 


4 1 1 N X 
_. 5 22 - 
of * * * 7 8 , * 8. 
Up. . at ö „ 47 
1 - * - 
* ”- * 
4 | - * * - F 8 p » « 3h < „ . 
- « * * : 4 * a. & i 


L : 1 7. + 15 J. 1. 1 
148 : 100 :: 560 : 378.378 
27 pc „ 


1 4 

1 : 
-+ 
»” 4 
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r 7 | pag i 
bin x. When an Annuity or yearly, Income in 
u wrrears/ for any number of years, and you would 
heh know the increaſe; or amount of it; allowing 
Simple Intereſt at a certain tate er Cent. per A, 
for each yearly payment from the ti firſt be- 
dime due, the operation will be ſoggFhat more 
xn tedious than to find the amount of one ſingle 
Aim, according to the eighth Rule of this Map. 
Iich mill clearly appear by ſolving the toflow- 
"| There is an Annuity, or an income of 1co /. 
jer Amun. forborne to the end of 6 years, I de- 
mand how much is due at the end of the ſaid 
Term, allowing intereſt at the rate of 6: per Cent. 
per Amnum Simple Intereſt ? Anſwer: 690 J. 
nn order to the ſolution of this Queſtion, I con- 
der, Firſt, that | 
% It is eyident that yr the laſt year, viz. the 
years. payment, there muſt; be no ines 
7 Reckoned, becauſe it becbmes not due tf 
de end of the ſixth year; Secondly there muſt 
de reckoned the intereſt of 100 l. for one year, 
A. that which is due at the end of the fifth 
ll Jen ; Thirdly, there. muſt be reckoned the ja- 
fil dereſt of 100 J. for two years, viz. that which 
A dhe. at che end of the fourth year. Fourthly, 
ti There: muſt; be 'reckoned the intereſt of »001. for. 
4 th] fitee| years, viz. that which is due at the end 
or A the third year, Fifthly, the intereſt of 460 7, 
eh Wig Jears, uz, that which is due at the end 
the ſecond year: And Sixthly, The intefeſt of 
col for g years, viz. n due at the * | 
1 2 3 


Ls & 1 _ 


* 


1 | 
£ 
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148 Stmple Intereſt. © Chap 
of the firſt year, and is forborne the ſecong 
third, fourth, fifth and fixth years ; all whig 
intereſts; being added together, and their f 
added to the ſum of each years income, the 
ſom? will exhibit the total ſum, due at the en 
ofthe iid ſix years, which you may perceivey 
the following work ta be 690 /. which is the ap 


T == +21 


— 
« * 


3 M eee ö 200 
| ost 3h ot 1 - , 64 SA 4. 8 Th 
_ 545.204 20 3 TY. 01 | Af had X yea 
„ eau 1% 
3 e ut & per r I we 
4 Simple Intereſ „ for ; he 

1 Aen. : 11 


i nt i 10-2 
ob enn © 10 d. of ©; onenniret— 
4 Thet&m of the intereſt is 90 
The ſum of the annuities is 600... 

n NAR 
The Total amount is 590 


7 ks © 
4 K. 


giz .- 


mo dic. 6 4 . 
. -” Fa * _— 
* > . I ; k % # * 
* n 2 | 
Co ion of Table Il 
. Bag, " | ' 
544 1 8 if * - C F * + 71 * 4 


LIT: B&'+ . 17 5% Rai $11 97 To 
on the foregoing: reaſon is grounded th 
Calculation of the following Table; whid 
ſneweth the amount of 1 /. annnity, being forbon 
to he end of any number of years under 31, Inte 
teſt being allowed for each yearly payment 11] 
ter the rate of 6 per Cent. per Aunum, Simple I] 
The firſt n 


189 


is that due ati the end of the firſt- year, no il. 
tereſt heing due for that 3 the ſecond number . \ 
4 g . | 1 ? | [if 


9 


_ - [ | P l hs | WM | | : | 
4 SimpleyImeereſt, © 49 
the Table is 2.06, which is the firſt and ſecond 
Wan intereſt of x 4. for one 


gear, that which w Ar at the end pf che 
irt) r 5 The third nuin bs Table is 
» bn 526 45 ing the increaſe'of 1 L for 2 years ad. 


ded to the ſecond number þ that Table which 
is 2.05, for the amount of 1 l. at the end of 3 
ers is 1. 12 Which added td 2.06 the ſecood 
| number it makes 3.18 for the thigg” number; 
be fourth number is the amoun 7. for 
| which is 1.18 added to the | eine fork 
me 


Be Fe the third number, proceeding In 
method, till you have "ho mpoſed b 

your pleaſure, each * in the Table belag 

10 1 the amount of 1 /. (for ſo many years 

| asit ſtandetk againſt in the Table made leſs 'by 

one,) ID! to the number immediately Pre» 


* 


| ö Table placed againſt each year, is the amount 


Which brech in e 
and Decimal parts of a 


ou the amount of 1 1, an- 


Toa BE being forborne to the 
2 any .nvmbea ef years 
_ 1, Simple Intereſt ' 21 
Eng 7 after the 265.16 
1. mf IE 3 18 2749 
[. * . .- +9 ['29.. 
. > -q E 20 | 31.49 
Ch N= 1,90 1 f 21 | 33.50 
2 2.06 Ne 22 | 35-86 
3 3.18 23 38.18 
4 4-36 24 | 49.56 
5 5.60 25 | 43.00 
6 6.90 26 ) 45 50 | 
5 8.26 27 
8 9.68 28) <0.68 
9 | 11.16 29 53- 36 
E 12.70 30 | 56.10 


Ihe uſe of Table II. 


In the preceeding Table in the Collum unde 
. the, word Years, are ſet down every Year ſuc 
| ceſlively from 1 to 30, and the number in tht 


of 17. annuity, in pounds and decimal parts of 


a pound, being forborne ſo many years as it 8] 
place 


4 


— 


ee, 2 —_——c%' od AR. 


= Si Su Wa * - 


01 clkp. 12. Simple Iarereſſ. R 
I glaced againſt. The uſe of it wilt plainly appear 
| by the ſolving of one, or two Queſtians, uin. 
There is an Anfiuity of 134/.—10s.- 6 d. all 

forborn to the end of 4 years; I demand how 

much is due to the Creditor at the end of the ſaid 

Term, Simple Intereſt being allowed aſter the rate 


of 6 per Cent. per Annum t | | 
Ft | _ Facit 586 1.10.0 l. 

To anſwer this Queſtion, firſt, look for 4 
years, in the Collum of years, the number 
zpainſt it is 4.36 which is the amonnt.of 1 l An- 
muy for 4 years; therefore having turned the 
1 d. (in the given annuity) igto a Decimal 
(which is .525) I ſay by the Rule of 3 thus, 


1 "Wo 
j * 4:35 *: 1 4.525 : $86.529 
4-36 
— 
807159 
% 403575 
41 538.00 i GY + 


— —V —uyt! i Q[—ꝓNTE— *- * QA 


| 86.5 290 


| Thus by the work 1 find the © anſiver ro be 
g8 329 the valve of which N by rhe 
ief way of valuing a Decimal lakd down in the 
4th, Rae of the 26. Chapter, I find to be 3881 
10% od. . „ | 
And It is plain that in ſolying Queſtions by this 
Table, that (the firſt number in the Rule of 3 
deing unite) if you * the given Annnitx 
I. 4 — —_ 


Ass. AFT 


— * 


* 
* 
r 
3 


£ 


dy the proper Tabular Number, that then W 
| produ wil be the anſwer... | 1.148 
f ö 5 125 i, 13118 
Example 2. «OJ 
* : i» JLMDST, ts). 
What is the amount of an Annuity af 159] 
10s. being forborn to the end of the 7 years, 1 
lowing Simple Intereſt after the rate of 6 „ 
Cent. per Annum? Anſwer, 1243 .—02 5.—07 


1 1 » 1 1 ad 
__ The given Annuity IS N a P 
The Tabular number for years is x 

{rf vn CT ; 5 N oo | 5 — 
. 9030 


3010 
1204 


Facit 1243.1 30 


XI. When an Annuity or yearly Income, for 

a certain number of years to come, is to be ſold 
for ready Money, and the ſeller 
The Rebate of is to allow the Buyer Rebate at 
Annuities at* Simple ' Intereſt for his preſent 
Simple Intereſt PIE, then in this caſe the 
1 yer ought to pay fo much 
preſent Money for each yearly payment, as being 
put out at Simple Intereſt for ſo many years 2 
It 8 Rehated for, 3 | moos) then rr 1 one 
yearly payment, and the ſum of all thoſe pre- 
ſent worths n be the * worth of The 
| Annuity 3 the Rule will appear _ ver) 
plain by the following Example. 


- * * * — * 
« o * 1 
y I : * — * * 7 
I | Shs 9 
q — — 4 . 6 . 
- 1 F 
. pl * 
7 „ * 


ol 
. — F 


* 
* 


n * FR * 
r — Sinple ee, Fae 
There is an Ansitz or Leaſe of N 
u to continue 6 years yet to come ta he föd r 
ready Money, che Sellers being to alle the Buyer 7 
ä Rebats! at 6 per Cent. per Aunum, Simple Intereſt * 
now I defire to know ho] much ꝓreſem Money will 2 
buy out the faid. Leaſe: Hees „rn LED ALS, £8 "= 
370) 01 | Facit 499 l—og 5,—043d. fere) 3 

$*)þ p T8. 24 2D £285 + 120m. vir | 
lt is evident that if we find ont che ꝓreſent 
porch bf 100 J. due at the en of er year, 
and alſo the preſent - worth of 100 Lid at the 
end of the ſecond 4 and the pr worth of 
10. due at the end of the third year, and like- 
wiſe the preſent worth of 1004, due at» the e 
of the fourth, fifth, and ſixth years, and add a 
theſe preſent worths together, their ſum will be 
the preſent worth of the given Annnity; Whih 
ſeveral preſent worths are fennd ont according io 
the ninth: Rule, by the ſeveral preportions fol- 
lowing, viz. z © te; 5 «+ 2; n 


ſold ie tack I 


I 
* 
- 


/ 5 
ler [$13 96 106 100 100 94.338622 7 
* 2 1 2 10D IH 8 100 : 89.2857“ . 
118: 100 : 460: 34746962 * 
100: 80.645169 ; 
100: 76.923076 , - © 


the] 4 124 : 100 
LI 130 100 


6% „. 


ing 6 136: 100 100 73.628411 
ne be preſent worth o e Os tas 
re- the ſaid Annuity is $ 499468754 > 


he 
17 So that you ſee by the foregoing proportions, 


+ | the preſent worth of 100 J. per Aumum to contl- 
Ie years, allowing Rebate at 6 per Cent. per 
\ 


| of yy Chapui 
4 _ 5. Intereſt, is 499-463754 1.499), 
whos eleventh Rule is i grounde) 
"the conſrtion — calculation 
the follewin ng 'Table which 
ſheweth the pt worth 1 
1 pound annvity to continue . 


ny 1 of years under 31 Simple Intereſt be. | 
| after the rate of s per Cent. 0 ⁵ͥ 


in 1 of Table i; 
: preſent wo t 
er a year'tg; come. The ſec 
Table is 136253, which 's the 


— t worth of 1 7. due at the end 
years to come, and if 1 /. due at the 
end of one year to come added together; And 
ite third number in the Table is 2.683010 which 
2 um of 1 wogths of 1 J. due at the 
of 3, 2 ears to come, W 
method is the whole Table calculate. 
But the numbers in the ſaid Table may more 
eaſily be found out thus, viz. Look in the firſt 
Table, and let the firſt number of that be the 
| Arſt number of this third Table, and let the 
ſum of the firſt number in this, and the ſecond 
number in that be the ſecond number in this Ta- 
dle, and for the third number in this Table take 
+ the ſum of the ſecond in this, and the third in 
chat Table, and in this manner you may proceed 
till you haye compoſes the Whos Table. ' 


-* 


+. Ta. 


_wetnas =, 


' ” . = : P 2 * y ” ao 9 ” - 
. 6 * _ a 1 
4 2 1 * 0 : . = 
Y L : : P 
= 6 E F . a 
4 * , * . 
. * * : , - 
= - . -- 7 6 | L 
12. 0 * 
J - , - 
„ , 


2 

oly 

5 [| TABLE. | | 251334 

ich | |* Which ſheweth | 12 8.832729 

«1 | tbe preſentworth | 13 | 9.394526 

E | of 1 l. annuity to 14 {| 9.938004 

be. | | continue any num- | 15 | 19.46g319 
| |” der of years under | 16 |'10.9794523 | © > 
is | 31,Simple lntereſt 11.469572 N 4 
und | | being computed at | 11950344 
ond per Cent. per An. 12.437630 | 
. 12.892175 

end | t 43396 | 1 3.334652 

the 1.836253 13.765686 

kad b 2683710 14175524 
id | „ | 3490161 14585360 © - 
the} is 4.259391 14.985 360 

me 15.375985 

ö 15.757864 

ore 16.120798 

rſt 7.023925 16.485761 

the [12 12489298 16.842904 

the ic ; * 1 * 
ond | "mp 
- The Uſe of the foregoing Table III. 


In the foregoing third Table, in the left hand 
Colum under the Title of years, are expreſſed 
al the integral numbers, from one to 30, which 
nie ſo many years, and the numbers in the 
Right hand Colum which are placed againſt - 
he number of years are pounds, and decimal Þ 

| 5 5 parts 
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oy 
ba 
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1 * Se _ con | 
parts of a ponnd ſterling, and every one | 
them are the preſent worthy of 1 pound Anni 
- ©o continue ſo many years to come as are placed :. 
gainſt them in the Collum of years, Rebate being al: 
Jowed at Simple Intereſt 6 per Centi per An. 
As, ſuppole there were a Leaſe of 20 ſhilling 
per annum to continue 6 years, to be ſold. for pre. 
Jent Money, allowing the buyer Rebate at 6 pp 
Cent. per -Aunam Simple Intereſt. I deſire to know 
much is its preſent worth? To anſwer this, 
look in the Collum of years for 6, and in the 

t Collum on the Right hand juſt agaiaſt 6 you 
e 4-994685 4 1, —195.—10 d. Which is the 
ſwer to the Queſtion. And by the help of this 
able may the preſent. worth of any Annuity & 
inne any. number of years under 31 be fougd 
&  jout, allowing Rebate et 6 per Cent. per Anu 
Simple Intereſt, by one ſingle Rule. of 3 Dire}, 
according to the manner of ſolvipg the follow: 


ing . . 


el. 1. 
3 There is a Leaſe of 18 years yet to cone, o 
| «he yearly value of 130 l. to be ſold for ready 
Money, and the purchaſer is to be allowed Re- 
bate after the rate of 6 per Cent. per Amun, 
Intereſt, now I demand how * is 
preſent worth of this Leaſe ? 
Facit 1553 l. —10 f. —1014 


1 2 Firtt, 1 look in the Table for 18 years, 81 

oyer againſt it on the right band I find |. ; 
1 0 950341 which is the preſent: worth = | 
annuity to continue 18 years, 06 


|| Therefore by th Ra of — 17 wi 


wy. 5 


gs gsa. 


* = 
cans + 


„ 
* 


.4 4 


——__— 


10 * Ne A * 
bi 3% ag 1: = 290 8 
& Am een eee 
bY 1.950341 | 29125 s 5 
* +4 at JS. Ji 
7 358510250 
11950341 5 
— a C. & d. 5 
1553.544330 21553 —10—104. 
p 7 
So that by the work you find the auſwer to 
de 1553-544 l. &c. or 15 /b 
ty near, which ſaid anſwer is nothing” ei byt © 
tie product of the Tabular number, (1 if 


— 
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3 multiplied by the given annuity (10 ) > Pb + 
- | isevident, that if the preſent worth of 1 p¹6e 
Ky annuity to contime i 87: years be 17.9 04M M 
Ky then the ſenc worth of 130 f rer n "Wd 1 
continue the fame number of years (and R 
being allowed at the ſame rate per Cent. per 


for the one as for the other) muſt be 130 U 
2s much. But when tebate is to be allowed 


ter any other rate then 6 per Cent. per Aries ahi 2 
. the foregoing Table will” not ar 11 be aſcfol ber 4 


=O have 2 to a Table calculated for 
e ſarge rate of intereſt, which you may eaſily per : 
form at leiſure by the foregoing rules. | * 


e 


TT Cy g IN bug : 
113. Queſt. 2. wed 10 
' | 1 2 


What Annuity to continue 18 years 
1553454443 30 purchaſe, allowing the Buyer Simi ; 
* Wherelt at 6 per Cent. per Anim? ' T1 - 4 
on | | Facit 1304 11 
ae 
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This Queſtion is but the converſe of the for. 


mer, and may be — — 8 Take a Tu 
bulax number correſponding to 18 y which ig 
pop, by dich Hide Gen purchaſe l. 
ney, and the Quotient will give you the annuity 
that in will purchaſe; ix: | 3 


o 


3 1 FA 
11.959331)1$53-54433 (130. 


So that by the work I find it will purchaſe an An: 
npity of 180 l. to continue 18 years. 


AF 749 — of the work is plain, for if the 


1 
. 


abular number correſpandent to 18 years be 
- the preſent worth of 11. Annuity to continue 18 
- Fears to come, then it is certain that fo much Mo- 
© ney, as is expreſſed by that Tabular number, will 
I an Annuity of 1 J. to continue 18'years : 
VN conſequently we may find by help of the ſaid 
+ Table what annuity any other ſum of Money will 
- - purchaſe to continye any number of years not ex- 
> cording 30, by a ſingle Rule of 3 Direct, as in the 
& Hi:Queſtion, the proportion is as followeth, viz. 
i e 
rot . 3 J. rx 
ft : 1 - : 1553.54433 : 130 
And It is no more in effect than a ſum ia Divi- 
ſion, for the ſecond number (being 1) neither 
multiplyeth nor divideth, Cc. 
hid what hath been faid concerning the uſe of 
4 we regoing Table, you may perceive that the 
& preſent worth of an Annuity is found out by mvl- 
& CQpligation, and to know what annuity any ſum 
will purchaſe is performed by Diviſion. 
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0 "> 'Of Campo Intereſt: 


"Hat hath been ſaid in the laſt Chap 
J judge ſufficient for the — 
ſtanding of b. Native and Uſe of Simple Inte- 1 


L 


Ex that being well underſtood, the nature} 1 
| | of Inteteſt will not ſeem difficult to 
the ous: Learner, and the better he is ac- 


© quainted "with the nature of Simple Intereſt, ſo 
* much the eaſier will he come to the knowledge 
of the nature, and uſe of Compound Intereſt. 


* ——— OIGS—S _ — Car. 


2 A . Ay a. 
4 II. Compound Intereſt is, when a ſum of Mo- 5, 0 
ney is put out to Intereſt, and the Intereſt there- | the | 
of becoming due is ſtill continued in the hands of r 

the Debtor, ſo as to become part of the prind- 

3 : intereſt being reckoned 2 it from the time 

A decometh due, for which reaſon it is called in- 
” tereſt vpon intereſt : And as Simple Intereſt in- 
erenſeth by a ſeries of Arithmetical proportio- 
2 oo 5 ſo doth Compound Intereſt in- 

ſerby A rayk or ſeries of continual Geome- 
*trical proportionals, For when a ſum of Mo- 
© ney is put out to. intereſt at any rate per . Cegt.- 
der Aunum, (as ſuppoſe a 100 /. to be put out to 
E- receive at the end of one year 64. for its inte- 
. reſt) it is evident that if the intereſt (being, 6. CLE 
de continued in the hands of the Debtor 
will as at the end of the ſecond year the bet 
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2 "34% , 
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W of * * 
f Gager l 1851 
of 106 I. which is 112.36 /, and at the third * 
end there will be the increaſe of 1 12. 36 . 

xs every number proceedeth from that go- 
ing before it, after the ſame rate or reaſon as 
— | proceedeth from 120, as 1 ſee follow- 


3 
1 
1 

d 


p- . J. J. => 

FT. _ M9 27 : 114.36 | 
bj yoo : 106 :: 112.368 : 110 - 
ne 100 : 106 :: 119,1016 : 2 


wo} 80 that by the Augmentation of 100 J. in o4 
lge | years you have this rank of Geometrical pro- 
| portionals continued, viz. 106, 112.36, 
119.1016 and 126.2406986 which. is ia number 
5, viz. more by one than is the, nutaber of years 
the laſt of which is the amount of 100 J. at. 6 
of | jr Cen. for 4 years reckoning Compound In- 
ei- tereſt, or Intereſt upon Intereſt, and each of 
me' | theſe proportionals Proc eedeth from that going 
in- before it as 166 eth from 100, chat is 
In- } to ſay, every the ſaid proportionals, * 
io- | ſuch proportion to that which goeth be. 2 
fore it as 106 is to 100, or as 100 is to 106, 1 
5 any one of them, to that which followeth 
it, or if you take any 3 of them which are pla- 
ed together, there is this proportion between 2 
them, viz. As the firſt of thoſe three is to the 
frond, ſo is the ſecond to the third, and the 
| third to the fourthy and the fourth ta the fifth, 

ad the fifth to the ſixth, Cc. , whence it is 
| dent that they have amongſt themſelves this 
fol lowing Qualification, 1 that the ſquare oy 4 
8 a an A 


* * 
x. 


ſum for any number of years may be likewſe found 


i 


100: 106 : :J393.26 : 2 
3 | 8669 


0 "FR 1s». * 
\ "OR 
21 Yo 4 R - 
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any one of them is 1 to. the Rectangle, op! 
Product, made by Ba which is piaced a 
ately before it, and that immediately after, i 
and the ſame would it be if there were never 
fo many Terms, and is a peculiar property q 
all numbers that are Geometrical proportional 
continued | 


III. The Intereſt of 100 J. for a year being 
known, the Compound Intereſt of any other 


out by ſo many ſingle Rules of 3, as there are given 
years, for, 

As 1001. is to its increaſe for one year, ſo 
is any other ſum to its increaſe for the ſame 


SF, T5 FFs 


time, and fo is the firſt years increaſe to the 


ſecond, and the ſecond years increaſe to the 
third, and fo is the third years increaſe to the 
fourth, &c. | 


Example. 


Let it be required to find how much 350 l. will 


be increaſed to, being put but to Intereſt at 6 


per Cent. per Annum, Compound Intereſt for 3 


Fears ? Anſwer, 468 /.—7 5.—4 1 d. fere, See the 


following work. 


* 350 371 
J. . 371 2 393.26 


416.8556 : 441 6 
441.867936 : * ps IP 


Where | | 


N * 
p * 1 
89 


Nas. . Compound Intereſt. 163 
KT Whereby yau ſee that 350 J. being put out to 
ws ;ntereſt after the rate of 6 per Cent. will at the 
| feſt years end be increaſed to 371 J. And 371 J. 
ing put out for the ſecond year, will be in- 
ed to 393-26 J. and 393.26 l. being made a 
principal, and put out at the ſame rate for the 
I third year, will at the end thereof be increaſed 
to 416.8556 J. and at the end of 5 years it will 
be increaſed to 468. 37895216 l. ' 
And upon the aforeſaid Grounds is caleulated 
the following Table 1, + whoſe Conſtruction and 
ie immediately followethi the ſame. 
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- The Conſtruction of the fore. 
going TABLE I. 


By the third Rule foregoing it i evm1dent that 
the Intereſt of 100/. for a yeur bring known, 
the Compound Intereſt for any other m ma 
be found out for any number of years, Accor. 
ding to which Rule ail the numbers in the fait II 
Table are found out, being the amount of 11] * 
at Compound Intereſt for any number of year, 
not exceeding, 30, being par out at any of thek} |} 
Rates, viz. 5, 6, 7, 8, 9, or 10 per Cent. þe 
Annum, which numbers are found out by the 
Rule of Proportion thus, . 


„ 
too : 105 :: 1.05 : 1.1025 1 
| I.IC25 : 1.157625 

1.157625 : 1.21550625 


By which means the four firſt numbers in tht 
ſecond Colume of the Table (being placed unde 
the number 5) are found, and by a continuatr 
on of the ſame operation are all the reſt of th 
numbers in that Colume found out; which l 
* indeed nothing elſe but a continual multiplics 
tion of the firſt number, (viz. 1,05,) into f 
ſelf 29 times, and ſo the laſt number in thi 
Colume is the thirtieth power of 1.05, and t- 
>. ſame Colume may be continued to any othf 
1 number of years at pleaſure above 30; the num 
ders in this Colume being the intereſt of 1 
—_ . „0. ; A: * _ 
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z per Cent. per Annum Compound Intereſt for 30 

years. | 

! The numbers in the third Colume under the 

Le- Figure 6, are the increaſe of 1 /. at 6 per Cent. 

| ys Anum, Comp. Inc. for 30 years, and are 

found out by miltiplying 1.05 into it felf 29 
times according to the Rule ot Contingal Mul- 

tha tiplication. The like is to be underſtood of all 

n the reſt. F . 1 


R | thi | 
The uſe of the foregoing TA BLE. 


To the firſt Colume of the Table under the 
Title years, are expreſſed the number of years 
from 1 to 30, and in the ſecond Colume under 
the figure 5, and againſt every reſpective year 
are expreſſed the increaſe of 1 /. being put out 
at 5 per Cent. per Aunum, Compound Intereſt. 

In the third Collum under the number 6 is 
expreſſed the yearly increaſ: of 1 J. being put 
5 | out at 6 per Cent. per Anmmum, Compound Int. And 
o in the 4, 5, 6, and 7 Collums, are the yearly 
amounts of 1 J. at 7, 8, 9, and 18 og Cent. per An- 
mm, Compound Intereſt. he 625" 
All which numbers in the ſaide Table are mul- 7 
tiplyers, for the producing of the amönat or 
Increaſe of any other ſum being put out at Com- 
pound Intereſt, at any rate of Intereſt, and for _ 7 
any number of years therein expreſſed, as will ap- 
qe by the following Examples. 4s 


* S 

Example 1. J 
0 > 1 1671 rn . 1 
I demand the full amount of 355 „ being put 
1 1 . = ORE 9 N LY 8 "=" 2 4 
= ba Ws 8 „ 2 1 22 ©. SS "7 8 | ® i 2 
. 1 | | 3 3 2 : 4 : 3 8 2 * 
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to Intereſt for 9 years, Intereſt being Compi 
ted after the rate of 6 per Cent. per Annum, Con 
pound [Intereſt ? Facit 616 /.—135,—o014 4 


Here becauſe the ſum propoſed is put ont 
at 6 per Cem. and for 9 years, I look in the 
Collum ot 6 per Cent. which is the third Collum 
of the Table under the figure 6, and juſt again 
9 in the Collum of years, 1 find 1.68947 which 
is the increaſe of 1 J. being forborn the ſame 
time, and at the ſame rate of Intereſt, wherefore 

by the Rule of 3 I ſay 


. J. J. * 
1 2 1.68947 :: 365: 61665655 
365 * 4M 


* 1 
by” N vVB—— — — 


So that by the work I find that if the ſum q 
365 J. be all forborn to the end of 9 yeary 
and intereſt he computed for the ſame at 6 per 
Cent. per Ann, Compound Intereſt, it will then 
I | 


Example 2. 


will 128 1.—16 08 d. be increaſed 
ugmoſt improvement thereof being 


Compound Intereſt. Chap. i; 


to 616.5 5655 which is 6161. 13 
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1 15 years at 7 per Cent. per Annum, Com- 
. » 
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17 Chap. 13. Compound Intereſt. - 189 
Firſt, turn the 16 5—8 d. into the Decimal at. 
| by the 2d Rule of the ad Chapter fore» 
g, and you will find it to be .8333, fo that 
ven ſum is 128.8333, Cc. | | 
w to anſwer this queſtion, I look into the 
the} foregoing Table, and in the Collum of 7 per Cem. 
um and juſt againſt 15 years I find 2.75903 which is 
ain} the urtermoſt-increaſe of 1 /. for 15 years at 7 — 
hich Cem. Compound Intereſt, by which if you multi- 
ame | ply the given ſum, the product will be the an{wer 
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the 
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fore] to the queſtion, as by the following work will 


plainly appear. x 


5 1 2 2.75903 3: 128.3333 2 
| 2.759903 
3364999 
115949970 
644 i665 
9018331 
2576666 


— — 


355˙ 454939699 


ary | By the faregoing work the anſwer . found 
fer | to be 355.4549, &c. 355 lL—09 5.—01 1 
hen But 1 ſum be put out at Compound Int. 


3% | ſor months, or days over and above the gives 
number of years, then the work will be fomewhat 3 
different from the former; for firſt you mut 


ind out the amount of the given ſum, for che 


r find out the Intereſt of 


ſed | Of the foregoing Chapte 
| that — for the odd ti 
m- | months. or dayes under a 
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given number of years, and then by the 9th Rule 


me, _ either 
year, and that Int. 


being added to the aforeſaid amount, that _ * 
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Vin be the anſwer to the queſtion: this is ſo od 


Compound Interift. ©, Chip s 
vious that it needeth no Example. a. 
Rh ES. a | . 1 
IV. When a ſum of Money due at the end 9 
| 4 any number of years to come 
Of Rebated or Diſ- to be ſarisfied with preſent w 
cut at Compound ney, allowing rebate at Comp 
"Intereſt. + una Intereſt, there mnſt be 
| E ound a Rank or Series of cos. 
tinual proportionals, more in number by one 
chan the number of years for which the dil. 
count is propoſed, of which rank or ſeries' d 
proportionals, the ſum to be ſatisfied by preſent} 
yment mult be the firſt, and the ſecond mutt} 10 
decreaſe from that after the ſame rate or pro-] 
portion as 100 decreaſeth from the ſum of 100 
added to its intereſt for one year, after the 
rate of Intereſt propounded ; that is to ſay, as 
100 proceedeth from 106, or 108 if the inte-] 46 
reſt be 6 or 8 er Cent. and after the ſame rate} © 
or reaſon mult the third decreaſe from the ſecond; | P! 
and the fourth from third, G. 2 
When a queſtion is ſtated for the rebate of fi 
Money at Compound Intereſt, it is ſolvable by} * 
E as many ſingle Rules of 3, as the number of 0 
> years for which the ſum propoſed is to be Reba > 
{ 
| 


ted, and it is nothing elſe but the . inverſe of - the 
= Ctinrd Rule of this Chapter, as may. be proved 
= by the working of the following queſtion, ta- 
Ken out of the ſaid Rule, where it is proved that 
„350 l. being forborn in the: Debtors hands for 
J years at 6 per Cent. Compound latereſt, it will 
chen be increaſed to 468.3800216; now let the 
fſaid Queſtion be inverted thus, vis. 
- There is a ſum of Money, viz. 468.3800 1216 
due at the end of 5 years to come, now 1 demand 
r * ho . 


* 32 a 
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| end, Cc. as by the work appeareth. | 
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Low much preſent Money will ſatisfie the fit 
Debt, rebate being allowed after the rate of 6 
per Cent. per Annum, Compound Intereſt ? 
Firſt, 1 ſay, as 106 is to 100, fo is the ſum 
due at the end of 5- years, viz. 468.3 8001216, 
to 441.867936, which is the ſum due at the fourth 
years end, and ſo is the ſum due at the fourth 


years end, to the ſum due at the third years 


o 0 * 
i C © 4 # 
2 of 
* ry * ö 1 
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ö 1 


468.3801216 : 4441.867936 
| 441.867936 : 416.3556 
106 : 100 : : 416.85 58 2 393 
am x 393-26 371 ö 
| ir 350 
So that by the foregoing work you ſee that if 
458.38001216 J. be due at the ns of 5 years td 


come, and is to be ſatisfied by the payment of 
preſent money, rebate being allowed at d er 
Cent, per Annum, Compound Intereſt, 350 l is the 
ſum required. | | 

And upon this Rule is grounded the Culcula- 
tion of the following Table, which ſhewetd 
what 1 J. due at the end of any number of years? 
to come, not exceeding 30 is worth in preſenn 
Money, Rebate being reckoned. at any of the 
rates, viz. 5, 6, 7, 8, 9, Or 10 per Cent. per Ald 
Compound Intereſt. - - - 
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The Conſtruction of the fore- 
going I AB L E. 

By the Fourth Rule of this Chapter is plainly 
thewn the manner. of finding the preſent worth 
of any ſum of Money due at the end of any num- 
ber of yearstocome, Rebate being computed at 
Compound Intereſt, and after the ſame manner 
are all the numbers in the foregoing Table found 
as you may ſee by the following Example, where 
the four. firſt numbers in the third Colume are 


E methodically found out by the Rule, that being the 
& Colume of Rebate at 6 per Cent. per Annum, 


106 : 100 : 21: 943396226415, 1 


I | 
It { 106 : 100 : : 9433962264 : 88999644, Cc. 


I | 106 : 100 :: 88999644 : 83961928, &c. 


B 
l 
- 
* 


V0: 100 :: 83961928 .79209460, &c. 


I So that by the foregoing, proportions, I ſay 


2 
* 
— 


Fett, if 106 J. be decreaſed. to 100 l. what will 
I. be decreaſed to? Anſwer, to. 94339 1. &c. 
© =18 5. 10 1. The five firſt figures thereof 
being the ficſt number in the third Colume cf 


© the foregoing Table, and it ſheweth that the. 


preſent worth of 1 /. due at the end of one 
year to come, Rebate being allowed at 6 per Cent. 


194339 l 218 5.—103 d. 


Secondly, I ſay, by the Rule of 3, If 106 . be 


decreaſed to 100 J. what will 94339, Cc. be de- 


creaſed to? The anſwer is 88999 J. &c.=17 5. 


Og 3 fere. And this is the ſecond number in the 


>> 
* 


220297, 19% 34 60% 


* ; 
third 
4 4 * 
ij Y pb 
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thixd Colume of the ſaid Table, and is placed + 
inſt 2 years in the firſt Colume, and ſheweth 
preſent worth of 1./. due at the end of two 
years to come, Rebate being allowed after, the 
Rate of 6 per Cent. per Annum, Compound In- 


r 8 0 

And after the ſame manner are all the reſt of 
the numbers in the ſaid Colume of & per Cents 
found out, and alſo all the other Decimal Fra- 
dions in the ſecond, fourth, fifth, ſixth, & 
Columes, ſhewing the Rebate of one pound for any 
number of years not exceeding 30, at 5, 7, 8, 9g, 


4 and 10 per Cent. (mut at is mut andis.) 
2s The uſe of the foregoing T ABLE II. 
i The firſt Colume is the number of years for 


the Rebate of 1 J. and the numbers in the reſt 
of the Columes, are Decimal Fragtions ſhewing 
.” | the preſent worth of 1 /. due at the end of ſo. 
** | many years to come, as they are placed againſt, 
- | in the Colume of years, Rebate being allowed 
I u the ſame rate of intereſt under which they 
xe placed, the figures 5, 6, 7, 8, 9, and 10 placed 
the top, denoting the ſame. An Example or. 
two will make its uſe more plain. 


- Example 1. 


demand how much preſent Money will fatis- 
tie a Debt of 684 7. due at the end of 6 years to 
| come, allowing rebate after the rate of 8 per 
Cent. per Annum, Compound latereſt ? To anſwer 
this Queſtion, look in the Colume of 8 per Cent. 
and againſt 6 years I find this number, viz. 63019 
| #hich ſheweth that if 1 /. be due at the en f 
Mp 6 years 


©.» LY 
= 


9 2 2 N ” 

6 years to come, its preſent worth is .6 30 17 f 

Acbate being allowed after the rate of 8 per Cem 

der Amum. Compound Intereſt. | 

Therefore I fay by tlie Rule of 3, If 1 /. be de. 
creaſed t0.63017 J. what will 684 J. be decreaſes | 
to at that rate? Facit 431.03628 J. =431 l. 0 | 
84 4. as by the work appeareth. 


J. . J. 1 J. [: 2 
I 684 2 43 1.03628 
6 


—— 8 * 
431.3628 Facit 43: 00-08 1 fere 


So that you ſee the ſum propoſed being multi- 
plyed by the proper Tabular number, produceth 
the anſwer to the queſtion, for the number 1, 
Wich is here the firſt number in the Rule of 3 
> doth not either multiply or divide, and therefore 
the anſwer is found out by the multiplication only. 
Obſerve the work of the next Example. 


+ + 5 F#. 


8 F. K 


75 — 


Exawple. 


What is the * worth of 164 {.—15 5s. 
due at the end of 9 years to come, allowing | _ 
+ Rebate after the rate of 6 per Cent. per Anmm, | 
Compound Intereſt ? Facit 97 JI. 10 .—03 4. 5 
Leck in the Table aforeſaid in the Collum of 
6 per Cent. and againſt 9 in the Collum of years 
you. will find this number, vic. 59189 which | 
is che prefent worth of 1 /. due at the end of 9 

| * hy "= \ years ö * 


- ; "I" lh 


* 


” * 
& 7 | - 10 — * 7 
64.9 x 8 VB 
: I * 


£ 
N bu 


"of thay. . aſs Re 197 
bas s to come, and is the proper. multiplyar for 


- 


the anſwer to this GOP" as by the 


, J. J. 


1 2 3189 52: 164.75 : 59. 5255 
16475 1e 


** * (ICAO! 22 46771 
295945 ene + 561 
414323 

236756 

25785˙ . e 

59189 


* * 6 = 
4 P k . . -; > Py 
— — 14 1 | 7 * 4 * 


97. 5138775 


597. 5138775 = 1. 10 . 0 l. * 
- But if the given time for the Rebate of f apy 


um conſiſteth of odd Months or Days, 

yars, then in ſach taſe, the Rebate (at a" 1 
en Rate of Intereſt) fot che odd _ maſt 

ty by the gth. Rule of the, 12 Chap. foregoing) 

for the | given ſum, and then the — worth 

a the — thus Uecreaſed, maſt be found 


for the number of years: as: in che wo laſt Ex- 
Wples, (TBA 
2 51 | | Example. 1 we 8 * 


. 1 


eie e - a G8 U tho ed 60 


worth;. Rebate being awed at the Rate of « 
fo Cent. pe- Auen, Compopnd Intereſt? 2. 


* 
* 
LS. 
* 
» 


« 
to 


Arten found by we foregoing operate 4 


wn, and 3 months co come, Wbat is its preſant 


L 2 $ x4 
b * = 
= | N Firſt 
== 


* 


% Id er abi 2 
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Firſt, I Eo the decreaſe of 2 $ "ik 


Month tvs, tits 


"Mp e A 


+ 
: 


A+, 


*, +2, -* mn. J. mon. "I 
17. 2 3 1.75 


80 tbet i bad the Int. of 100 J. for 3 Months 
at 7 per Cent. to be 1.75 J. which added to 100 
makes 095, then to find the rr of 640.5 |, 
for 3 Months: I ſay, 4 


f U 13 
101.759 100 640.5 8 484 


So that 1 find by the laſt * that if 
at the ead of 6 years 3 months: Tfere was due 


640.5 /. yet at the end of 6 years there will be due 


bes 629.484. whoſt preſent worth by tbe 
* Der will be found to be 41 91 — "9 * 


do Side, , 107 mm] . 

20 — * 40 X * ON 5 A; a 1 . 3 ” 
& - 711 ) 9280. hi: 91 12 * en et ni ad“. ii 
A ©6634. 2: 625 e 61g %o Cr. 419-9 
(8: 09970: „eg d 10 20 lf. fi 


Read the 9th. Rule zof the Twelfth Chapter 
foregoivg, and you - will eaſily underſtand: the 


method! here uſed for. ſolving Queſtions of this 
nature. 


v. Queſtions in. Rebate at Compound latefeſt 


may be reſolved by the Firſt Table of this 


Chapter which - ſhewerh the increaſe of 57-4. at 


Compound Intereſt, &. But as in the ſecond 
Table you make the: Tabular numbers mul;iply- 
wah to find: out the preſent: worth of a ſam Pi 


P oy * . 
gb, 1. 


_— 
_— 
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if you would find out the preſent worth of a 
ſum by the firſt Table, you muſt then make 
thoſe © Tabular Numbers Diviſors ; the; Rea- 
ſon whereof is plain, for the firſt Table ſhew- 
ah the increaſe of 1 4. for 30 years, a But 
they may likewiſe ſerve to ſhe hat ſum f Mo: 
ey due at the end of any number of years 30 
come under 31 (allowing Rebate according tg 
the rates of Intereſt therein mentioned} 1. 


preſent Money will fſatiske, , . Now to Reſohve 


Veltiogs in Rebate by this Table, look in the 
Sunn 0 the propoſed Intereſt or Mhate, and 
zgainlt, the propoſed number of years, is the 
Tabular number for, your. work, which muff. 
be according to the fqllowing proportion , 


; EYE 2111 lo 
v4 #7 | of 4 21 * 3 99 1 $14.9. nt 9 
As the Tabular Number. ſo found, 

S is the ſam propoſed. to be Rebated,  , 

. To its preſent wort. 457 


» +3. Vs 


abt on: | OOO mou wank, e 35 
„To make this a little more plain, I. hall Ang 
ver the firſt Queſtion in the Uſe of the ſeg 
Table, by the belp of the firſt Table only, which 
8s folleweth? vie. 

demand how much , preſent Money will a+ 
fie; a Debt of 684 J. dye at the end of 6 yr 
td come, allowing Rebate after the rate of $ pe- 
Cent. per Annum, Compound Intereſt ? | 

Took in Table 1. in the Collum of 8 per, Cent. 


ad agzinſt & years you will find this number, 


deen 8687. therefore the proportion is as fol- 


N 2 1.58687 l. 


i 


A ' w 
| + ff 6 
% » . 


2 


a * rio 7 r 1 
SALE, 115413 | |... 350 ki: 
_— of rx ke 66. lee Blot 
l idr Nan 101 .W 0 
2080 that by this proportion the ariſrer L 
48 i g 1.—o00—08 d. very gear th 
the dauer before found oy the ſecond Table of 


Reben 9 
(Dee Mk 
iz When an innvity is in aer and it is 1 
1 i 00 red to know its utmoſt im- 


He marr 7 valu- provement, accounting lu- 
K Atnjaities that arc tereſt u 4 Intereſt for each 
i area. | ſum from the time 
enn If beckives due, to the end 
of the given Term ot years. The manner how to 
wark ſuch Queſtions will be apparent by the work- 
ing of the following Queſtibn, R 
There is an Annuity of 150 f. to contſdve to 
the end of five years, and the utmoſt improve - 
_ thereof to be made after the rats of 6 pr 
ah Annum, Compound latereſt now I de- 


Marr 


* 
9 | Þ # © . 10 


it is evident that there - malt be fd out; fr * 


the amount of 1507, for one year, viz. that 
which is due-'at the end of the fourth year, it h. 
ing in the Debtofs hands all the fifth year. | 


" Secondly, There muſt be accounted the im- 
provement of 1 50 J. for 2 years, viz. that whict 


is due at the end of the third year, it iy ms 


in the Debtors hands the fourth, and 
years. 


— 2 


W "py win then be due x6 the! Cre: 


—_— _ | | 00 
* * 7 — 1 4 
k | y ; . 8 ä *. 
Chap. 23 —Compened „, he 


— 
1 3 
1 * 
\ * 
4 7 
1 


Thirdly, There muſt; he accounted dhe im- 
provement of 150 J. for 3 years, viz. chat which 


1 
= » 
= 
_ 


is due at the end of the ſecond year, it lying 


in the hands; of the Debtor the third, fourth, 
and fifth years. 4 * | 
© ' Tr Wo . lo 3 
And in the faurth place there muſt be acconn- 
the utmoſt . improvement of 1504, for 4 
ears, 2iz., that which is due at the end of the 


irt year, it lying in the Debtors hands the ſe- 


cond, third, fourth, and fifth years, 


And beſides there muſt be accounted 150 J. due 
at the end of the fifth year, no Intereſt being 
reckoned for that, becauſe it becometh not doe 
till the expiration of the laſt year, and then 
the ſum of all theſe is che utmoſt amount of that 
unuity. PE | 


The ſolving of Queſtions concerning Anaui- 
ties at Compound Intereſt, will not be - any 
thing different in their operation, from . the 
manner of ſolving a Queſtion concerning a' fin- 
dle ſum of money put qut for years at Com- 
pound Intereſt, by the third Rule hefore-go- 


ing. As ſuppoſe that inſtead of an Annuity 


of 150 J. there was a ſingle ſam .of.,1.50 l. put. our 
for 4 years at Compound Intereſt, at 6 per Cert 
what would be its utmoſt improvement at the end 
of the ſald Term? J | 1371 vip 

Hete you will eaſily perceiye that in lvipg 
the one, the other is alſo ſolyed. 


a 
| 0 0 

* a b : — W ©. 42 A : 

f N 3. e Set 

—- 

* 


* . 3 


n 


114 ne, 
Adee the work according. to the regain 
n 
811107 20 A, 2 
kk 150 2 IIS 
J. J. 149”; : 168.54 
100 : 166 : : <168.54 : 178.6524 
1 198.6524 : 189. 361 544 
| - . dl * 
8.5 553944 


No if the foregoing proportions be wel 
oe you will find that : 

Tbe ſum due at the end of) 7. ; 

the: ſifth . being that years h150 
Rent is 


— — — 


And 150 1. due at the end of they J. 
fourth year, will at the fifth years 159 
end be ener eaſrd to . —— . 


thi rd year, will at the end of the >168. ** 


And 150. due at the end of the- . 
$fth year be increaſed to * 


_— 
„ 


And 150 l. doe at the ſecond 


years end, will at the An e. 78. 6524 
end be increaſed 1 


And 150 J. > at the firſty . 


years end, will at the fifth years $189.371 44 
end be increaſed to — —. a 


4 


= The ſum of all theſe being 
. gue at the hve years end — * 55294 


C9 *3XSPSP2C0tD C2562 Mar * YI 
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wel 
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50 ng if an Annuity of 150. be all for- 


horn to the end of fivg ears, and it be 1 
Jed to the actmolt 1755 cheFare of & per . 
ef Intereſt, it will then be 1 18 * 


Amun, 
d to vhe ſum of 845˙6 63944. 05 
Nom if the particular npmbers, 2 fading 
out the augmentation: Da aid Anogsicy accorr 
ding to the manner before; preſcribed, be. wel 
viewed, and the method in finding them ons be 
ell conſidered, it will appear, that jt an An- 
rity, payable by yearly Iner be all, 222 
born to the end of any number 'oF years, and 
the, utmoſt - improvement thereof be qnade at 
Compound Intereſt, the total 0. dus at, che end 
ef the aid time, or term of years, will be the 
ſum of a ſeries, or Rank of continual pro 
tonals as many in number as the yeats-of t the 
Annuities forbearance, the ficſt being the Anaui- 


9, or. yearly payment it ſelf, and the ſecond 


proceeding from the firſt after the ſame Rate 
or proportion as 100 J. and its Intereſt for a 
fear added together, procegdeth from... 100 1, 
ind after the ſame Rate doth the third proceed 
to, . ſecond , ak. the fourth. from the, 
| thir ls 


# Then manner of "OW: the 
k dms Third TA BLE 

— nihis Rule is grounded the Calcula- 
tion of We following Table, which ſhewerh what 
x 1.* Annuity (being b been to the end of + 


kamber of years to gothe, not exceedin 
puted after any of the Rates. mentioned at = 


will de increaſed to Compound Intereſt, 


com 
head of the Table. 
| Boe conſidering 8 as an Auer zncreath 


5 yearly at Compound Intereſt, the ſum due 2 
Fach ßpears end, is the ſam of a ſeries of conti- 
6 noal proportionals equal in number to the year- 
ty payments, and that the firſt number is the 
annua] payment irs felf; therefore may a Table 
te ew the Annnal increaſe of 1 J. Annvity with 
great eaſe be made from the firſt Table, ſhewing 
che yearly increaſe of ' 1 f. at Compound lntereſt, 
as will plainly appear by what followeth. * 
et us pitch upon making the Collum of 6 per 
Cent. per Anzum, in the third Table ? 
the firſt Table. and you will find the Collum of 
6 per Cent. to bave for its firſt number 1 os, and 
the ſecond number 1.12360 Cc. And to make 
the Collum of 6 per Cent. in the third Table pro- 
ceed thus, for the firſt number in the ſaid third 
Table-put 1, or 1.00600, and for the ſecond 
in the third Table, take the ſum of the 
firft number in the third -Table (which is 
1.00000,) and the firſt number in the firſt 


. "I" * — 5 - * - «= ' 
p * 2 | * * % | 1 
_ * - * a I. 1 , 
184 * Interef. 0 
* * 1 * 0 * IT 4 N , 4 


— — 


Look in 


» 


a Table (which is x.06) and that makes 2. O6 * 


* 
* » 
7 
Wa , 
« p 4 
- AS 


, . - * * 
12 „ 8 eee 
* * | the faid ſecond number; then add the ſec 
number in the third Table, to the ſecond 1 


the te firſt, and their ſum is the third number in the 
third Table; then add the ſaid third number to 


the third number in the firſt Tab _and their 

figs is the fourth number in the Table, cr. 

And after this manner BI. X. till you have made 
- | all the numbers in the 


after the ſame method are the reſt of hs ©: Colums 
nade (the firſt number in each being 1.05 — 
mars mut andis. 

But here note, that the 8 in the aid 
firſt Table ought to de continued to mort places 
than are there expreſſed, to-prevent the errors _ 
elfe may be found in the third Table, by adding of 
| tefeftive'Decimals. The uſe of the ſaid Table 1 
"ay immediately after the ſame. | 


Cent. Aud : p 


9 x 
8 a” FT 4 
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. FY 
711 » 
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9+ © 


oy 
4a 
1718. 


* 
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3 


9 


1 
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Which theweth in Pounds and 


ABLE II. 


0 F = x Decimal parts of a Pound thie inereaſe or Amount 
- | j## 2 4-- Ahouty, tocontinue any number of Years not exceetling 20, Compound 
E nterelf Aus pute at 55 22 8.9. and 10 ber Cont. per ' Arnum. 
'1].1.000p0 | 1.000000 1.00000 | 1.00000 | 1.20020 | 1.00080 
| 2} 2.05000 | 2.26000 | 2.07000 | 2.0800 ; 2.09009 | 2.10000| 
| 3} 3,2 5299 3.18360 3.21490 3 24640 | 4 ne 3.31006 
4 4:3 1012 | 4.37461. 4.43994 | 4-50611 ! 4.57312 | 4.6410c| 
2 _$.63709 $:75073 _5-86660 5.08471 | 6.10510 
6,-6:80] 94 | 6.97531 | 7.15329 | 233592 7.52333} 7.71561 
8.14200 8.39383 | 8.65402 8.92280 9.20043 9.48717, 
8 9:64910 9.89746 10. 25980 10,63662 | 11.028437 11.43588 
ros 11.4913t] 11.97798 | 12.48755 | 13.02103 | 1 3.57947 
912. 2789 18. 18029 13.81644 | 14 48656 |, 15.19292 | 15.93742 
11174-29678 1497164 15.78359 | 16.64548 | 17.56029 | 18.54 t6 
r2165.909 12 * 16.86 99.4 | 17.88845 | 18.97712 , 20.14071 © 21.38428, 
5317. 71298 18.9821 3 20.1406 4 21.49529 | 22.95338 24.5221 
14,19: 5886321. 0ĩ 506 f 32. 5504824. 21492 | 26.01918 | 27. 97498 
A | 23.27596-| 25.12902 27.t5211 | 29.360g1 31.7724 
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The „ „7, $, 9, 10 at the head « 
15 Table are the ſeveral Rates of Interęſt, 
100 J. for a year, and the numbers placed in th 
ſeveral Coltums under thoſe numbers, ſhew th 
yearly increaſe of 1 pepnd Annuity, at the 
fame Rate of Intereſt as it is placed under, au 
for ſo many yeais as it is placed againſt in the 
Collum of years on the left hand of the Table; 
and the uſe of theſe numbers will be manifeſt 1 
the method dled in 1 ſolving tho OOTY D 
ſtion, _ | 


There i Is an Annuity of 34 l.—$ s. Payable by 
yearly payment, ' forborn - unto the end q 
Twelve years; "Now, | demand __ much 
due at the end of the ſaid Term „ Compound 
Imtereſt beipg allowed at 6 per Cent. per Annum! 
Facit 580.6 5.—6 4. and ſomewhat more 1 
7 will appear by the follwing operation. 254 


The increaſe of the faid Annuity being pro 
ed at per Cent. I look in the Collum whicl 
heth the number 6 placed at the head of it, 
© and againft the number 12 in rhe Collum 

= years | find the number 16.86 994 which ſheweti 

that if 1 J. Annuity be forborn to the end of 12 
years, and there be allowed Compound interell 
at 6 per Cent. it will then be increaſed to 


| 16,38699g=16L—175.—04 2 d. therefore I ſay by 
EF theRuleof Proportion. 
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25 dudt of any ay en anne tot av ale d 
1 not exceeding 30, any Rate + 'Compot 
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being allowed from 5 to 10 per Cem. 5 


cute, Ce. 
VII. Queſtions concerning the lere of Au. 
ntfties at Compound Intereſt may be II 
folved by the firſt Table in this Chapter, act 
| tothe following method, viz. 
When an Anduity is in arrear, and it is 
quired to know to what ſum it is aug 53 
Gmpound Intereſt being computed, &c. | 
ont what principal wilt i in oge year gain My 
(ual Rent propoſed , allowing the prope 
Rite of intereſt. Then (as is taught . 
uſe of the ſaid firſt Table) find the increaſe © 
the ſaid principal for the number of years, 

«the rate of inceteſt propoſed, and from the 
mount thereof ſubtract the Pfad rincipal, then 
vill that Remainder be the amount of the given 
Abibity for the given time, as will appeat by 
ain the ſirſt Queſtion of the fixth Rule de- 
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ding, which is this, viz. there is an Ag. 
ty of 150 ,. forborn to the end of 5 year 
what is its amount at 6 per Cent. per Annum, Com. 
pound Intereſt ? 
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No to anſwer this, I find out a principal 
that at 6 per Cen. will gain 150 J. in one yen, 
which I do by the following proportion, viz. 


RE. 1. 1 
7. 100 2:5 %%% age 


So that 4 2 I. to be the _— then 
ſuppoſing the. ſaid principal 2500 J. to be put 
8 70 intereſt ar 6 per bY Wompound Intereſ 
pr 5 feats, look in the Ke | Table in the Col 
of 6 per Cent. and, againſt 5 years you, wil 
find 1.338225, F< which, being multiplyed by 
2500, Pproduceth '3345.563944 from whi 
you ſubtract the ſaid 1 250 l. there wi 
remain 845.56 394 for the anſwer which is the 
fame with that found before. 3 


Vn. When an Annuity to continue auy num. 
ber of years is to be bought with ready money, 
there ought to be paid ſo much money, as bei 


put out at Compound Intereſt, at any Rate, a 

fr the time of the Leaſes «continuance, its to- 
| al, amount may be equal to the utmoſt im- 
3 i of the ſaid Annuity, being all for- 
+ born to the time of the Leaſes expiration, Com- 
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pound latereſt being Com. 


Tube manner of finding puted at the ſame rate. Aud 
5 the preſent worth of the manner of finding ou 
© enmities, Rebate being ſuch a preſent worth, js 
| «lowed at Comp, Int. in the following Example 
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2. the Fad cf cbe f rſt;” ſecond, ths, fore 
and fifch! years, and the fum of allcheſs 
worths, will be the preſent wortk of the — 


mity, as will appear by the following work 
which is [rrought by the fourth Rule of this 


they | Chapter. „ 
-put a FO: 1 L n ' "+4 ic 
re | The - reſent ; worth of5 © 4. .5i: Een 
al 408.3800 1276 1. due at the end 441 867536 10 
will ck ide firſt year „ — 93 35 
1 503 2521 T: | 5 Si: 491 7 I 
5 The ſame ſum aue at as 201 .> 10 
1 end of two years, is in hc 8586 34 
the noney worth. — 13 
* | The” 'Tawe * oe at the 260 = 
m- end of three years is worth — — $39 393. 7 u 
© a 
"| The ſame fin due at the end =, 
oF «four years 15 Worth 37! 
Co- 
Ne The fame due at the end) 0 N 
r- | five years is worth in ready 300 146 
1 —— — — — — 3 
n. The: ſum of the faid uy 50 
| 11] nn 
Which is the preſent worth of an 3 4 as 
® #.z00r216 to continue 5 years Rebare-beingi: 
by * Won! — | 190 * 
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But the nature of the folloming Table þ | 
-” rightly conſidered, you will find the making © 
to be eaſily performed by help of the number 
in the ſecond Table of this Chapter. 12+:i3 to I 


EE" . r come | {> 108 
4 Leet us pitch upon the making of the Collum of 
Bm "Cent. Firſt, I turn to the ſecond Table, 
te numbers in the Collum of 6 j= 
I do the work ; The firſt number in tht 
a Table, 1 make to be the firſt number in 
e an, and to that fourth 1 add the ſecond, 
number in the ſecond Table, and their ſum i- 
ti ſecand dumber in the fourth Table; then to 
ti ſecand number do I add the third number I 
- the:fecond Table, and their ſum is the a 1 
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The Uſe of the foregoing TABLEKI 


The firff Collum is the number of years fron 
1 to 30, and the number 5, 6, 7, 8, 9 10, & 
the head of the Table are the Rates of Intereg} _ 
of 1001. for a year, and the numbers in each of 
theſe Collums under the ſaid rates of intere$ 
are the preſent worths of 11. Annuity to contj. 
me for the number of years which is placed 
againſt them, allowing Rebate after the rate d 
Intereſt at the head of each Collum, and are m 
> _- iplyars ſerving to find the preſent worth « 
. 18 Annnity, as will appear by the fo 
owing 


Example. 


There is an Annuity of 48 J. to continue 1 

ark, and payable by yearly payments, to k 
told for preſent money, I demand what it 6 
worth, allowing Rebate at 6 per Cent. per At 
num, Compound Intereſt ? Facit 402.424=40l 
3 053 &d. which is thus found out by the fors 
going Table, viz. look in the ſaid Table, in thi 
Collum of '6 per Cent. and againſt 12 in the Ci 
lum of years, yon have this number, us 
9.38384, which is the preſent worth of 1 
>> Annuity to continue twelve years, Rebate bein 
7 * Cc. therefore by the Rule of proportio 
8 y | | | 
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14 8.38384 :: 48 : 402.446 
E. 48 
5 6707092 | 
« 3353536 L 
eret _ * 5 
= 402.42432 
er} 50 that I find the anſwer to be 402.42432, 
— wich is found by multiplying the ſaid Tabular 


namber by 48, as you ſee by the work. 


te of 
mk} Otherwiſe find a principal which may bear 
* ich proportion to the given Annuity that is to 


be Rebated) as 100 beareth to the Rate of In- 
tereſt allowed in the Rebate. Then find the 
preſent worth of this principal ſo found, by 
the Directions given in the uſe of the ſecond 
Table of this Chapter, then ſubtract the ſaid 

* worth from the principal found as be- 
a and the remainder will be the preſent 
wrth of the given Annuity, Rebate being allow- 


| as propoſed. 
Example. 


Cent, per imum, Compound Intereſt ? 
I "find a principal that ſhall be to the 


; Ng l. by the following Propertiog, wie. 
CW 
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| - What is the preſent worth of an Annuity of -\ 
* to continue 3 years, allowing Rebate at 
Ruft 


* 30 as 100 is to 8 which I find 2 
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at the head of the Table. 


S 2 of Example; 
Lands to continue 16 years to be ſold for read) 


Chaſe the ſaid Leaſe is worth? | 


Houſes, and 10 per Cent. were thought a colive- 
nient allowance for the ſame, then you will im 


fed, and it is required to know what an 


Then by the ſecond Table 1 find the 0 8 
worth of 625 l. which is 496-145 J. which] 
ſubtract from the ſaid principal 625 J. and they 
remaineth 128.855 J. 2128 J.— 17 5.—1 4 d. fin 
which is the preſent worth of 50 /. per Am 
to continue 3 years, Rebate being allowed at 
per Cent. per Annum, Compound Intereſt. 


1 


Moreover by the numbers in the foregoi 

fourth Table, you may at firſt ſight diſcoye 
how many years purchaſe any Leaſe to 'continy 
any number of years, not exceeding 30 is worth 
in ready money, Compound Int. being Comp 
ted on both ſides at any of the rates mentionel 


' Suppoſe there were a - Leaſe iſving out o 


money, allowing Rebate at 8 per Cent. per Annun, | * 
Compound Intereſt, Idemand how many years pur.“ x 


b | con 


Look in the Table 4 in the Collum of 8 fe 
Cent. and againſt 16 years you will find 8.85136 


purchaſe which is ſomewhat above 8 years, Wl] ., 
3 quarters; But if the ſaid Leaſe had been d Rn 


wich ſheweth that it is worth 8.85 130 \year| 


it to be worth 1.82371 years purchaſe vchich b 
7 years, and above 3 quarters purchaſe. 
9 \ 


| 3 
IX. When- there is a ſum of money propout- 
nuity ©} _ 
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n Compound Imtereſ}. 
| E any given number of "Rae i ol 

a Gore ng, £t9 ven ACE 0 
Abe „ Tet aly 4 adhnity- ß; If a 
at p leaſy e, then by te direRtbhs, Of th parc haſe 
55 the uſe of the forth Ta- bf Anne at 
ble ; or elſe by the eighth Rule Comp. Intereſt. 

of this Chapter, find. the prꝑſe ent vor 
north of the ſuppoſed, anpuity for 4 9 
of jears, and. at the rate of lutereſt 
ed, which being done, you m 104 RP 
nuity. to continue the id number of ——_ e 
ſum propounded will purchale by. the-fallayang 
papgrtion, VIEs 1 ' 1: 0 d 05 


Asthe preſent worth of the foppoſed, annuity. -_ 


ls to the ſaid annnity. 3 
So is the ſum Pera ets" rome 
: To ny annuity required, - 
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As for Example on . 7 
let it be required to find out. what. anno 
continue 4 years, 800 1. preſent money will pur- 
chaſe, Compound Intereit being en at 6 ** 


AXE 


13 Ceat., per Annum ?: Facit 230.8731. ,.-., 
) 5 | 
al. Firſt, ſuppoſe an annuity at ** to continue 


4Jears, as ſuppoſe 150%. then do I ſind tbe 


eighth 


4. Rale of this Chapter The preſent worth of kh 0 
2 aquity to he 519.76 584 5 thareſore by. the Rule 
* pace lay { Dd. a= 

| : Sy | "07 of 
my $19.76584, oe. 2 192 -+.1 800 230. 873 
* | | "Pp 
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The Conſtruction of the fol. 
' lowing TABLE V. 


Upon the reaſon of the foreging Rule is ground. 
ed the Calculation of the follewing Table for the 
1 Annuities; and it may ſomewhat 
more readily be Calculated thus, viz. 
Ir: is evident by the conſtruction of the 
Table of this Chapter, that 1 l. pteſent is equivalent 
to 1. os due at the end of a year to come; ther 
fore is 1.06 the firſt number in the Co'lum oft 
per Cent. of the following Table; becauſe 11 
will purchaſe 1.06 /, Then it is alſo evident by 
the fourth Table that the preſent worth of 1 1 
Azmaity to continue two years at the ſame rate is 
9.83339, Cc. that is 1.83339, &c. will purchaſe 
.a Leaſe of 1 J. per Annum to continne two years, 

Compound Intereſt, being allowed at 6 per Car, 
therefore by the Rule of 3 Direct, | fay, _. 


. - . 
1.13339, „ 2 4693, &c, 


By which I find that 1 1, ready money will by 
a Leaſe of. 5443 J. per mum to continue 2 year 
therefore it is the ſecond number in the followit 
Table. Likewiſe by the fourth Table J 
that 2.67301 is the preſent worth of 1 J. Annuity 
to continue 3 years at the ſame rate of lnterck, 
wherefore by the Rule of proportion! ſay, [ 
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' the firſt number of each Collum, which muſt be 
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ches. 13. 2 — ” abs. 
Whereby I find that 1 J. will el” an An- 
mity of 37 4 to continue 3 years. Com- 
Intere allowed at 6 per Cent. where- 
37411, is the ird number in the ſaid Ta- 
ble ; whereby it is evident that if yon divide 


1, or Unite by the ſeveral numbers in The ſaid 


Collum of 6 per Cent. in the fourth Table, ſuc- 
ceſſively, the ſeveral Quatients will give you the 

numbers ſucceſſively, for the Collum of 6 per 
Cent. in the fifth Table; And after the ſame 


"manner are all the numbers in the other Col 


lum of the faid fifth Table found out (except 


the fame with the firſt numbers in each Collum of 
the firſt Table) matatis muterdis. 
- But it is abſolutely neceſſary that the numbers 


in the ſaid fourth Table, be continued to more 


places than there are expreſſed, to prevent the 


4 rrors that otherwiſe will ariſe, by W by de- 
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N The uſe of the foregoing Table will appear in 
” the ſolution of the following Queſtion, viz. 

A Mexchant hath 1 500 J. by him, which be i 
willing to lay out upon an Annuity, iſſuing ont 
> of Lands to continue 20 years, beginning pre- 

' ently Compound Intereſt being Computed on 
| Both ſides at 6 per Cent. per Annum. Now I de 
mand what Annuity the ſaid ſum will buy! 
' Facit 135.77 J. i 30 ,—15 5.— 05 d. very near. 
To anſwer this queſtion, I look in the Collum 
' of © per Cent. of the foregoing fifth Table, „ 
A gainſt 20 in the Collum of years I find .o811 

which is the annuity that 1 J. preſent money 
will porechaſe to continue 20 years, wherefore by 
þ | the Rule of three Direct, I fay. | 


l. 4 J. J. 
1 : 087/18 :: 1500 - 130.57 


; 


Leaſes and Annnities may be ſolved very well by 
the numbers in the fourth Table, if you ma 
| | them Diviſors inſtead of Multiplyars. 
Let the laſt Queſtion be propoſed, and ſolved by 
the fourth Table, viz. | 
Wer Annuity to continue 20 years will 150ol 
ready Money purchaſe, Compound Intereſt being 
allowed at 6 per Cent. 


To anſwer this I look in the fourth Table, | 
in the Collum of 6 per Cent. againſt 20 years | 


and there I find this number, wiz, 1146992, 
ich is the preſent worth of 1/. Annuity 00 
E continue 20 years, Compound Intereſt being al- 
= Jowed at 6 per Cent. And if it be the preſent worth 
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The uſe of the foregoing Table V. Ts 


X. Queſtions concerning the parchaſing of 


of 11, Annuity, I conclude it will purchaſe * 


2 3 „% e Ae. 
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to continue the ſame — of . 
each u bythe f. of 3 Dire, | | 


. l. L ** 
11.4% : 1 „ 13% 3 13% 


50 that the anſwer is the ſame with the ber- 
2 which was found by help of the Fifth 
Table. 1 

All the foregoing Tables might have been con». 
tinded to any greater number of years at | 
fure ; But although theſe Tables are ca 
but for 30 years; yet they may be made ſer vice 
1 above 30, as ſhall be ſnewed by ang; 

y 


krichmerical Queſtions to exerciſe the Learner | in, A | 
the Precedent Tables. 


7 


Oueſt. 1. There is a Leaſe of 20 years to be 4 
gin preſently, which in ready Money is worth 
1200 l. But ſuppoſe the ſaid Leaſe were not to 
till the expiration of 8 years, I demon 
what would be the preſent worth of the ſaid 
Leaſe Rebate, being allowed at 8 per Cem. per Au. 

num, Compound Latereſt? 

The main intent of this Queſtion is to ſhew 

the uſe of the ſecond Table, for if you find the 
preſent worth of 120c . due at the end of 8 

years, at 8 per Cent. the Queſtion is anſwered, 

which according to the direQions given after F 

the ſaid Table, will be found to be 648. 3216 . 

=6481.—06 5.—05 d. 4 
; 2 2. 4 owethto B 600 /. to be paid in 
| © years, viz. 100 J. every year, but being wele 
5 __— is not able to 0 re; 
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afl Eſtate being to come into his hands at tie Ys 
end of 10 years; B is willing to forbear it a 
| _ then, * to be allowed Compound Intereſt 
8 per "Cent. for his forbearance ; 1 demand 
much will be due to B at the 10 years 


| * 
end? 
This Queſtion is ſolved by help of the thictl 
and firſt Tables; for firſt 100“. js to be paid fo 
the nature of Annuity for 6 years, therefore dy 
tte chird Table 1 find the amount of an; 
of 100 l. to continue 6 years at 8 per Cent. which is" 
733-5921. and will be due at the] expiration vf 
6 years, and then is that ſim to be forborn to; 
the end of 10 years, which is 4 years after tlie 
6 years; which being a ſingle ſum, its amount 
is found by#the firſt Table to be 998.037 l. c. 
which is the anſwer to the queſtion \ 
Oweſt. 3. There is a Leaſe to continue 21 years 
to be ſold for 1000 J. but the Leſſee deſireth ra- 
ther to pay an annual Rent: Now the queſtion 
is what that annual Rent ought to be Compound 
Intereſt being computed at 10 per Cent. Ls 
* 8 
Tie intent of this Queſtion is to find what: 
annuity to continne-21 years too will pur chaſt 
t 10 per Cent. which is to be dne by the fifth 
Table thus, 

Becauſe the time is for 21 N look in the 
Collum of years for 21 and juſt againſt it in the 
Collum of 10 per Cent. you will find . 11562, by 
Which multiply 1000, and the product i is 115.621. 
1 55 ſo much will 1000 l. purchaſe for 21 years at | 
0b per Cent. Compound Intereſt. 

el. 4. Aand Z have each of them a Lukes 
to continue 20 years; A hath 8ol. per Amun, 
N 120 J. per Arm, and they agree ung 
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asi. Compound Intereſt.” 
. arfexchange, upon this condition, that 4 f. 
pe in ready money the exceſs of his Eſtate, Al- 
$ ing him Compound Intereſt at 8 per Cen. 
0 


low! 


to give B upon this exchange, according to that 
condition? - '— "Om 
Sußtract 80 J. from 1201. and the Remainder; 
is 40 J. and ſo much per Annum is the Leaſe of & 
worth more than that of A, therefore 4 muſt pay 
o mbch money as will purchaſe 40 1. per Arnium 
to continue 20 years at 8 per Cent. which by the 
wird Table. will be found to be 392.7256 1. 
* Okeſt. 5. There is a Houſe to be let by Leaſe 
for21 years, for which the Leſſor will have 50 l. 


18 0 pay the greater fine, that he may have 
che Rent but 40 /. per Aunum, now f demand 
what fine he ought to pay upon that condition 
„ | GOmpound Intereſt being allowed at 8 per Cent. 
jr Annum ? Abs 2 1 12 by 
d . Take the difference between 40 and 30, which 
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the faid condition. t 
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| demand how much ready money A dür 


and 70 J. per Annum, but the Leſſee is wit" 
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* of 900 l. que 6 years hence, at 6 per Cent. which 


Z be paid me at the end of 6 years. 


| pound Intereſt being computed at 8 per Cent. 


* 188 * * , a > , 
re 


r amg 
200 | C nd Intere/t. Chap, ro 
It is manifeſt, that if the Leſſor taketh 30% l fe 
ne, he abateth 200 J. therefore find by che bf 
Table what Annuity to continue 24 years, 200 
will poxchaſe at 7 per Cent. The Tabular num 
her is .08918, which multiplyed by 200 prody; 
ceth 197.436=17 L—$ :.—g d. and ſo much mul 
the Leſſee raiſe his rent if he will have 200 l. + 
bated of his fine, to which if you add 20 l. the 
propoſed Rent, the ſum is 371.—8 s.—og d. fax 
the yearly Rent to be paid to ſatisſie the faid 
condition. _ 1 
Queſt. 7. What Annuity to continue 20 years 
may I grant preſently, for 900 l. to be paid 
years hence, accompting 6 per Cent. per Annan, 
Compound Intereſt,  _ 1 
Firſt fiqꝗ by the ſecond Table the preſent worth 


ads L=034.—00 +0334... :. Af 
en by the Fifth Table find what Annuity to 
continue 20 years 634.464 will purchaſe at 6 
Cent. And nod will find the anfwer to be 
85.312571 52.58 1.—06 s.—03 d. and ſo much 
ought to grant yearly for 20 years for 900 l. to 


* = 
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Queſt. 8. I have 6 years of an old Leaſe, ye 
to come, and would take a new Teaſe in reverſs 
* 21 years, after the expiration of the a 

ſe, the annual Rent whereof is 40 I. But}! 
would pay ſuch a ſum of Money preſent as a fine, 
that * my Leaſe = Reverſion for the Is * 
years, 1 may pay but 15 . Amum, NOW | 
demand how much preſent Gay t ought io 
pay the Leſſor, to ſatisfie theſe conditions, Com- 


© The difference between 40 and 1 * 25. and 
ſo much the Leſſee defireth to have abated A. 
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Compound Intereſts, 194 
Rent, w. re by the fourth Table find the F 
at worth of 25 per Annum for 21 years at 8 
Cen. Which is 250.42025 [=250 ,—08 ,—05d. 
Thea by the ſecond Table find the preſent worth 
of 250.42025 l. due at the end 6 years r 
come, at 8 per Cent. which is 157. 807 . K 
7-16 l 4 And ſo much onght I to 
give to ſatisfie the ſaid conditions. 1 87500 
Oueſt. 9. There is a Leafe to be let for z 
years, fot 20 l. per Annum, and 201. fine, but 
the Leſſe defireth to take a Leaſe of the ſame for 
21 years, and to pay the fame Rent, the Queſtior! 
is, what fine ought to be paid for the Leaſe of 21 
years, accounting Compound Intereſt at 6 pey Cent? 
facit 280 1.—1 2 s.—05 d. | 
By the fifth Table ſeek what Annuity to con- 
ume 12 years, 2co J. will purchaſe at & per Cent. 
which you will find to be 23.854 l. Then by the 
Fourth Table find the preſent worth of 23.9544. 
Annuity to continue 21 years at 6 per Cent. which 
8 280.620 J. &Cc.=280 l.—12 5.—o5 d. and ſo 
much ought the Leſſee to pay for a fine, to have 
us Leaſe for 21 years. 
Off. 10. A Gentleman hath 1000 J. which 
te would lay out to purchaſe an Annuity of 100 J. 
bo be paid by yearly payments; Now the Quelti- 
Ms, how many years muſt the ſaid Annuity con- 


e, Compound Intereſt being allowed on poth 


es at & per Cent. per Annum? | 
Firſt, Divide 1000 by 1co, and the Quotient 
nll be 10, which ſheweth that the Buyer giveth 
lo years purchaſe for the faid Annuity. * 12 
Then in the Fourth Table, and in the Colluui 
of 8 per Cent. look for the number io, which 
cannot be exactly found, but the neareſt to if Þ 
less than it, is 9.81814 — placed againſt 


E was their implyed i in ſuch a bargain? 


* * 
_ —— 


& 47 1 en, ce 
wil 21 6 7 | 
20 Fears, 1 the nearelt 1 to It. greater Thani k 

is,19.0168F, therefore 1 conclude that the * 
Airy muſt continue. above 20 ears, but. -Bot 1 
years,..aud to find out how much it, mult contin 
more than 20 years, I work thus, wz. Firſt, | 
find the. difference between the ſail Tahnlar num. 
bers 10.168 1 and 9.81814, Which 15.1 9867. They 
Lind the 3 between the leſſer of W Gait 
Tabular Numbers, viz. 9. 8 814 and 10, the Nug- 
ber that I would find in the An \which i 18.181865 
then by the Rule of kirk, ſay. 


4 | year *t; . year 
19867 I 
which is as much as to ſay, as the greater dif. 
' ference .19$67 is to one year, fo is the lella; 
difference to .9153 parts of a year, which bl. 
Weeks, and 5 Days, therefore the number of 
Tears ſought in the Queſtion is 20 Years,47 Week 
» and Days. 
Quiet 11. A Gentleman bought a Leaſe d 
100 1. per Annum to continue 18 years, for 9691 
now I demand what Rate of Compound lIaterek «© 


Jo Anſwer this, Firſt, 1 Heide 65 by ich 
and the Quotient 15 9:6 which ſheweth how maj 
Fears: purchaſe it was worth; chien becauſe | 
Leaſe was to continue 18 years, J Took n 
fourth Table in the Collum of years for 18 
__ my Eye exaQly in the line aga pink WR” 
ing for the faid, a en YALIenL. « 6 which, I. 
.T n 


15 _ - 7 
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Cent: and to know how much ths more than 


two faid Tabular numbers which yon will find IJ 
to be 68720 alſo ſubtract (9.6) the ſaid Q 
| tient, from 10.59. ( the greater abular number) 


Proportion, I ſay, 


un. L. l. V SH 
36, 68720 2 s: : 1 S 


That is to ſay, as the difference between the 
two Tabular numbers is to the leſſer Remaindet 
{is 17, the difference between 7 and 8 per 
| Cent, to .668 the proportional part to be added 


043 d. is very near the Intereſt required. 


Y He to End out Tabular Numbers for years excepd: 
u ng 30. ; 7 


It may many times fall out, that the number 
of 1 NN in a Weeſtion, may exceed the 
| years limited in the foregoing firſt, 
; 70 third, Fourth and fifth Tables, and in 
ch caſes that defect may be foppled by the me- 

| = uſed in the ſolution of 


72 12. Suppoſe 80 1. were put out to In- 
7 * per Cent. Compound Intereſt for 40 
years,. I. 1 how much it will then be a- 

EI 

th” 


C i + 
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Gedi is to be ſol ved by the ilk Ta 2 
| 9 55 Ie. ; 20, de 14 in the | 
L Or y Which t i make up * 
and then ta take the by + * =o ] 


F do thus, take the difference between the I 


and the remalader is .45908, then by the Rule f 


to 5 J. which is 13 . 044 d. ſo that 7 J. 134 4 


the following Que- 
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 Collomof 5 per Cent. which ſtand againſt thoſe 
wo rnmbers, and mu'tiply them togerher, and 
then multiply that product by 80 J. the given 
8 and the laſt product will be the An. 


OT 31 an or 25 and i5, Cc. 

| But we will pitch opon 30 and 10, and th 
Tabular namber againlt zo in the Collum of; 
per Cent. is 4.32191, and. againſt 10 is 1.62889 
which two numbers being maltiplyed, produce 
7.03996, Cc. which is the amount of 1 J. for 
40 years at 5, per Cent. then | multiply 7.03996, 
&c. by 80 J. and the produtt is 563.197 l. &e. 
253 J.— 03 . — 11 5d. fere. 


1 
As * you take 30 and ro, or 21 and 1g, 
95 


The Anſwer would have been the ſame, if re 


kad pitched upon any other two numbers to have 


made up 40. And for Tryal hereof, let us pitch 


upon 25 and 15, the abular number againſt 
25 its 3.38635, and rhe Tabular number againſt 
15 years is 2.07892, and the product of theſe 
two Tabular numbers is 7.0399, &e. which mul. 
tiplyed by 80, produceth 56 3. 197 l. as before, 
and fo much will 80 J. be increaſed to in 40 years 
at 5 per Cent per An. Compound Intereſt. The Iixe is 
To be underſtood for any other number of years. 


© Queſt. 13. Suppoſe 4201. to be payable ar the | 


of Fo years to come, Whar is its preſent 
worth, Rebate being allowed zt 5 per Cent. po 


1 


"Amun, Compound Intereſt? 


This Queſtion is of the fame nature with thoſe 
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Compound Intereſt, a 
and that againſt 20 is . 376889 and the product 
of theſe two is 087203, Cc. which is the preſent 
worth of 1/. due 50 years hence at 5 per Cer. per An. 
wherefore 1 multiply . 087 203, Cc. by 42, and 
the product is 36.6 2544. Cc J. 124 6 d, and 
ſo much is the preſent worth of 4207. due 59 years 
hence at 5 per Cent. per Anim, Compound Interelt. 

Queſt. 14. An Heir being beyond the Sea, did 
not return till 36 years after an Eſtate of 391. 
yer amm Was fallen to bim by the Death of 
the Proprictor ; the Qieftion is, wart was then 
doe to him, Compound latereſt being computed at 
6 per Cent. per inn un ? 

This Queſtion is of the nature of thoſe de- 
longirg to the third Table, and the mancer of 
ſolving it is thus, 272. 

Find out (by the ſeventh Rule of this Chapter! 
what principal will in one year gain 307. at 6 
per Cent, by the following proportion. 2 


. pul * 
FF 7˙ 500 


Maving found 500 J. to be the principal, ſe. k 
(after the manner ot the 12 Qnueſtion) by the 
firſt Table the amount ar.lacreaſe of $00 J. for 35 
years at 6 per Cent. which you will find to be 
4073. 5998 1. &c. from which if you ſubtract the 
ſaid principal 5007. the remainder is 3573. 5991. 
&c. 3 573 1.—12 s.-—00 d. ſere. An ſo much was 
due to the Heir at his return. 

Queſt. 15. There is an Annuity of 30 J. to con- 
tinne 37 years, the Queſtion is what it is worth in 
ready. money, Compound latereſt being computed 


A'6 per Cem. fer Annum? 
By the ſecond way of ſolving Queſtions under 
er the 
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which will be found to be 33. 230 &c= 
33 lo- d. fere, and ſuch an Annuity to 
| Continue 40 years will 500 1. purchaſe Intereſt be- 
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the fourth Table, for a principal which will gain 
30 J. in one year, at 6 per Cent. which is here-$001, 


then according to the method uſed in ſolving the 


thirteenth Queſtion foregoing, find the preſent 
worth of 500 J. for 37 years at & per Cent. which 
will be found to be 57.896537 which ſubtracted 
from 500 J, leaves 442.1034, Fc.=442 J 2 5,02, 


And ſo much is the preſent worth of the foreſajd 


Annuity. 


. Queſt. 16. What Annuity.to continue 40 years 
will 590 l. purchaſe Compound Intereft being com- 
puted at 6 per Cent. per Annum ? 

It is evident by the tenth Rule of this Chap- 
ter, that if you find out the preſent worth of 
1 J. Annuity for any number of years, and at 


any rate of Intereſt, it may eaſily be found what | 
- Annuity to continue the ſame number of yeats any 
other ſum will purchaſe at the fame rate of intereſt 


by one ſingle Rule of 3 Direct: Therefore, 


Dind out the preſent worth of 1 J. Annuity to | 
continue 40 years at 6 per, Cent. by the method 


uſed in ſolving the laſt Queſtion, which will be 


found to be 15. 04632 l. 1g L—oo s.—11 d. which 
ſum of Money will purchaſe an Annuity of 1 J. to 
continue 40 years at õ per Cent. therefore to know 

What Annuity ot 500 J. will purchaſe for the ſame 


time, ſay by the Rule of Proportion. 
3 1 


157 04632. 1 2 2 $00 : 23.23% Oh. || 


ing allowed at 6 per Cent. 
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Then meaning of ſuch Ch ara 


Treatiſe: 


Is the ſign of Addition, and is as much 28 to 
ſay plus, ſignifying that the Numbers or 
Quantities: between which it is placed, are to 
be added together as 4.7 ſignifieth that 4 and 7 
Aare to be added together. 
En the ſignot Subtraction, and as much as to 
. fay minus, ſignifying that the Number which fol- 
| Joweth it is to be ſubtracted out of the Number 
which produceth it, as 8—5 ſignifieth that 5 is to 
be ubreated from 8. 
EF x Is the ſign of Multiptication, and ſignifietb 
+ that the Numbers between which it is placed, are 
to de multiplyed together, as 6x8 ſisnifteth that 
8 and 8 axe to be multiply ed together. 
A as, ſignu of Rquality, and ſignifieth that 
the Numbers or Magnitudes between which it is 
placed, are equal as 3.-6=74-2 ſignifyeth that 
3 and 6 are equal to + and 2 : Likewiſe 18—6=4 
Aren and 4x7=28 &. If this be not a. ſiſſici- 
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ers as are uled in the enſuing . 


ent Explanation, read the 13, 14, 15, and 19 
; ZeAlons of the firſt 2 of my Algebraicdl 4. 
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Logarithmes are borrowed 
Numbers Sh differ among themſelves by Arith- 
metical proportion, as the numbers which * fig- 
tified differ by Geometrical proportion. 


III. Logarithmetical Arithmetick is an Artifis | 
Cal uſe of Numbers, invented for eaſe in Calca- 
tien, wherein each natural Number is ſo fittei 3 

with an Artificial, that what is uſually produced 
by-Maltiplication of natural Numbers, is bers 
effected by the Addition of their Artificial Num- 
bers: And what natural Numbers perform b 
Diviſion, is here effected by the Subtraction f 


CY 
| their 
ee 


artificial Numbers, and what natural 
| _ 


= 
_— 


Aud Thirdly, of the uſe of the ren e 


- Wear chem in this order, viz. Firſt, of the Na- 


* 
N 


I Maultiplication, Diviſion, the Extraſtion d 
Koots, &c, A 
ii | | 

6 1 30 3 | | | 


Numbers do perform by long and tedious operas, 
ons in the extraction of Square, Cube, Biquad 
&c. Roots. is here eaſily effected by Bipartition, 
e. Quadrapartion, c. of their arti. 
ficial Numbers, and fo the hardeſt parts of Calcy. 
lation is avoided by an eaſie poſthaphzreſis, a; 
dur Trignometrical Calculaters of late have ſuffi. 
cieatly experienced, by avoiding very tedibus Mul. 
| tiplcations and Diviſions in the uſe of the Tablet 
of Natural Sines, Tangetits 
* The Lord Nepair Secants to the Everlaſting 
Baron of Merchiſton Credit of the honourable 
in stland. * Author of this late and in- 
1 comparable inventiog. 


* IV. The parts of Artificia! Arithmetick are the 
ſame with Natural Arit metick, but we flull 


ture of Logarithmes ; Secondly, of their Genefis” 
or the Invention of the Table of Logarithmes 


2 eie! Arithmetick. Chay, 
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boot My NES © 2 EP 

e as many other N : 2 8 a 
mmbers placed o- . 4 10 0 

yer againſt them in 8 8 ret 
arithmetical pro- , 2 | © 0 
greſſion, that is ha- 22 + 1246 | 
ring equal differen- : p 14 12 

ces as thoſe in the * 12 - 
Collums.B. C. D. E. 46 318 
or any other num py 812 7 14 
ters Whatſdever f 2 3% e 
the like Nature. [1224 12 2235 % 
Then | 2048; 11 | 24 | 38 | 334 
-  Foraſauch as S328 2 
theſe numbers in | 
the. Collums B. C. D. E. are of equal difference a- 


Of the nature of Logarithmes, 


Ogarithmes are Numbers ſo fitted to pro- 
1 1 nombets, that themſelves fe- 
uin equal differences. 

Let there be aſſigned a ſeries or rank of num 
bers in Geometrical proportion, as thoſe i in the 


Collum A viz. 1, 


mung themſelves, therefore ſhall they be the Logas 
nithmes of the numbers in the Collum A, each of 
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404 Artificial Arithmetick. Chap. x 
the reſpective number againſt which it is placed; 
| So in the Collum B. the number 4, is the Logy. 
rithwe of 16 in the Collum A, and in the Cal. 
lum C the number 10 is the Logarithme of 16 in 
the Collum A, 4nd in the Collum D, 29 is the Lo- 
garithme of 256 in the Collum A, &c. 
And as the — wah in - _ — B, C 
E, are Logarithmes of the re ive number 
2 Ok A; ſo they may be Wente of 
any other rank, or ſeries of numbers in Geome- 
trical proportion. | 3 
eren | th 2 | . 
M. If four aumbers are Arithmetical proporti- 
onals, either Continued, or Diſcontinued,” the 
ſum of the means is equal to the fam of the ex- 
Let us chooſe 8, 10, 12, 14, in the Collum 
C. I fay chat the ſum of the Extreams, 8 and 
14, are equal to the ſam of the two means, 70 


” 
at 


- 
. 
—— 


and 12; For, 814 1 Zz. Or if xhey 


diſcontinued as, 10, 12, 22, 24. in the Col- 
C:;. for lo 24 =I2＋ 22234. The Re 
of any other, this being a peculiar property of 
. 5955 -that are Arithmerically propor- 
III. If four Numbers are in Geometrical 
proportion, either continued, or difcontinvet 
the product arifing. from the Multiplication 


| the two extreams, is equal to the product of the 
twWẽo means. | | | 


So 4, 8, 16, 32, in the Collum of A are Geo. 
metrical propartionals continued, and the pro: 
duct of the Extreams 4 and 32, is equal to the 


— ot the means, 8, and 16, for, 4x32= 
16=128.. | * 


. - 
* 
97.3 | _. Al 
» % % 2 4 | 


N 


| 


4 " Artie u * 
Alſo, 4, 8, 64, 128 are Geometrical 125 
tionals diſcontinued, and -the product” of” 
128; tie extreams, i equal 'ts che product ofB | 
Nh v4 the two means, for 4 * 1292s $' x 1 
eil 5 
fable it follows, that what Gecmetiic: Peg. 
rtionals perform by Naltiplication cite 
Eb will the Logarithmes (being Arithmetic 
pb a by Addition. (Ik 
Let there be given four GeometricaÞ 
tionals in the Collum A, viz. 8, 167138; and | 
256, and let their Logarithmes | "be 8, 10, 16, 
and 18 in the Collum C; 1 ſay that as $x256 
the product of the extreams is equal to 16 x 128 
the product of the means, ſo is 8 18 the ſum 


of the Logarithmes of the extreams is equal to 
10*-16 the ſum of the Logarithmes of the means. 
Ne 


Numbers are given to find the fourth. pro- 
potfional, it may be found by Addition and Sabs 
traction of their Logarithmes, (for, as in Natns 
ral Numbers if you multiply the ſecond and 
third together, and divide their product by 

firſt, the Quote will be the fourth prod 


rtional number ſo if you add the Logarithmes 
of the ſecond and third together, and from * 


ſum ſubtract the Logarithmes of the firſt 6 
remainder will be the Logarithme of the fourth 


proportional number. _ 


— 


＋ > 


- 


Exangle. Der 410 
Let there be given 2, 16, and 64, and let it be | 


Fequired to find a fourth pro portional number there 


by which is $12 
A | u 


* 3 


* 


ns: r 


9 of the giyen num 12 

3 12 8, Now if you 2. 

—1 which are the Logarithmes of the 
th 


third . * ſum is 30, (Which is the 
e of 1024, the product of the ſecond; and 
ind) and if from 30 the ſaid ſum of the Logs. | 
you ſubtraQ 3, (the Logarithme of the 
E there will remain 27 which is the Logs 


__ Saen ber $12 the fou proportional num. 
r. 


1218230327 
And 
„ e 003 


W. By what hath been ſaid, you may perceiv 
that — natural — there way be neg divers 
kinds of Logarithmes,but we I pitch only 
that kind which were framed by Mr. Briere A 
” the requeſt of the Baron of Aerchiſton, who 
| hath choſen theſe Geometrical proportionals, 
viz; 1. 10. 100. 1000. 10000. I00000, Cc. To 
which numbers he hath aſſumbed the Logarithmes 
E following, viz. for the number 1, the Logarithme 
41 for 10 the logar. 1.000000, . for 100; 
© the logar. 2.000000 for 1000 the logar. 3.000000, 
| 4 10000, the logar. * c. as in the fol- 
lowing Table. 
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1000000000 


| 9.90000” 
- 10000000000 | 10.00000c. 
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The numbers in the Collum A are the ſeries of 
| Gomerrical proportionals, and the numbers in 
the Collum B, are the reſpective Logarithmes oF : 
each of thoſe Geometrical proportionals, them- 
flves being Arizthmetical proportionols, whenge 
note that the Figures 1, 2, 3, 4, Cc. which are 
ſeparated from the reſt by a point or prick, are 
alled the Indices, or Characteriſticks of the lo- 
' | Prithme, becauſe they declare how many play _ 
T, es the numbers by them ſignified do conſiſt of; 
the CharaCteriſtick of any Logarithme being - 
mays an unite leſs than the number of places, 
Fhich the number by it ſignified doth confiſt VF: 4 
As in the foregoing Table you may perceive tha & 
the fogarithme'of 1, is 0.000000, and the logh- 
 ritlime of 10 is 1.000000, and the logarthme of 
100 is 2.000000, &c. ſo that the Index, or Chara - 
Qeriſtick of 1, and of all numbers from 1 to te Is 
and the Characteriſtick of 10 and of all numbers 
10 to 100 is 1: And the Character ĩſtick of 10ñ⁵ 
ad all, numbers from 100 to roco is 25 An 
44 the acteriſtiek of each number being — 4 
: un 
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* 7 
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eme | E. 
2 he number of places or 4 
num by itfignifyed doch conüiſt, as was fü 


Loparithmes of this kind ought all & 
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The 
bod an equal number of places, that is 1 
ought not to be, one Log. of 10 place 

k of 8, &c. —_ them to be as 0 12 
* 5. 1 


CHAP III. 


* Geneſis or Fabrick 0 
the Logarithmes, 


Li Ne of 1 being l 
. o, oo 0, and the Logarithme of 10 tg 
. be 1:000000. the Logarithwe. of 100 to bes 
{ 4 200000, Cc. In the next place it will be requ 
E ſite to ſhew the way and manner of Calculating 

29 rithmes of the intermediate numbers 

of the numbers between 1 and 10, which a 

= * 4, J, Cc. and between to and 100, Which 
are 11, 12, 13, 14, 15, 16, Fs. An RAM @t 
and 1000, which .are 101, 102, 103, ! 

e to do, obſerve the following Rules. 
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p. > 


it Find ſo. many continual means 0 7080 | [ay 
? land 10, till that continual mean which. cn 
_ I, may be a mixt number Jeſs. than 


AF — * 


. „ ——— To 


near i, that it may have as "nary 
$114 Mliced before the icant Figores of 


* 1 — as you intend your logarithmes 
L A of places; But our Directions here ſhall 
For the making a_ Table of logarithmes to 
wit of 7 places 3 wherefore find 
means between 1 and fo, till the laſt may 
ire 7 Cyphers placed before the- ſignificant Fi- 
Peestof its Numerator, in * ig whereunts,' 
x to the number 10 4 competent number of 
bers, (viz. 28, becauſe the work may be 
more exact) and extract the Square Root of 
t number ſo enlarged, which being done, you 
find its Square Root to be 3. 76427 
16837, This being done, annex to the faid 
vt 14. Cyphers more, and extract the * 
thereof, which you wür find to 
11827941 003892. 
' Again annex to the Root laſt found 14 Cy 
pore, and the Square Root — 


— 


enen 3 contionat means arcles than and 


de erh you will to be 1. 3335214321635 
to proceeding ſucceſſively by annexing of 
ers, and a continual extraction of the Square 

ui: $ until you have found a Square Root, or 

en mean, having 7 Cyphers placed before 

x, Figures of its Numerator , Which 

ee found after 27 ſeveral ExtraQibns to be 

ich is. | | 

9 he z laſt continual c N 
ie between 10 and 2 1 .©0000003431119/ 

5 be found to be C1 .000000S17T 55 59 
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n that there are 7 Cyp 
11 on _— Fog each o 


many con- 
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_  Havieg:found: 27 feveral means between 
and 1, place them ſucceſſively one under the d A 
as in the Collam A, of the following T 
Then make another Collum (B) to contaig th» 

Reſpective logarithmes of thoſe continual mem 
And becauſe hiparting the logarithme of w 
number produceth the logarithme of the Juan of an 
Root of that number, therefore take the le 
rithme of 10, which is 1. ocoooo, and | 
in the Collum Boyer againſt 1c, then bipart 
(chat is, divide it by a) and you will have c. oe 
which is the logarithme of 3. 16227766 o. 10 . 
the Square Root of 10, then take half of thild «< 
logarithme, viz. 050000 which is o-5cooty hel 
and place it for the logarithme of 1.7782 
&c. the ſecond mean proportional, (or SN 
of Root of 3.1 62277660,&c.) and ſo by conti 
bipartition, you will at length find that o. of 
—_—_ logarithme of the . 0 


continual mean, vi the logarithme of 1. ooo 
171559, as in the following Table. 1 
D TX $44 Il s 1 9 

ba” 4 7 8 1 | 22 | Le 

_ Continual means. | their Logarithmes "8 


| 10.00990000-0090 of I.cO2@c00c0y00c0 
3-16227766-16837 | 0.59000020000000hhes 
1. 778279410389 0.250c0202000000 ha 
1:33352143216332 [C. i 2599000c000000%tha 
&c "I Kc. Ioor. 

| 1.00090006862238 | 0,000c 6000298023 
p 1.00000003431 119 | 0.0c02c0-014901 18h 
_ 1.4::22929901715559 | d.00ca0cop07405W8N 
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ag Any Number whatſoever being given, how 
Pat „to make the Logarithme thereof. « 


ben it is required to make the Lagarithme 
am any number, extract ſo many continual means 
een the given number and 1, until the mean 
ace deb cometh neareſt 1, may be a mixt number 
tr chan 2, and fo ncar 1, that it may have 7 Cy- 
does placed before the fignificaut figures of its 
[69 anerator, which being done, you, may eaſily 
Font the Logarithme of that contiaual mean, 
oy help of the foregoing Table; and thea by don- 
and r<doubling the Logarithme of the ſaid 
al mean, as many times as you found con- 
tin means by extraction, fo fhall you at laſt 
oe e the Logarithme-of the given number. 
ou may make the Logarithme of any number 
oghtktivever by this and lſt Rule. 


— 8 for Example. 


q Let us pitch upon the number 2, and make its 
Worarr me. | | 1 
= lado which, annex to the number 2 a com- 

£0 Stent avmber of Cyphers, viz. 28, and extract 


d Square Root thereof, which you will find to 1 


ww $4.4342 1356237309. for the firſt continual 
"in; to which ſaid mean annex 14 Cyphers © 
ure, gag extract the Square Rogt thereof, 
e proceed, by annexing of Cyphers and 
ing of Roots, till the neareſt mean pro- 
amber ton, may have ſeven Cypbers 
before the ſigniicant Figures of its Nume- 

dich after 23 ſeveral Extractions , 

| | | "I vi 2 
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will find to be ſaid to be 1.0:00000862658, ; 
Then to find out the logarithme of this al : 
* tinual mean, ſay by the Rule of 3 Direct. 
As the ſignihcant Figures of the Twenty fit 
mean proportional in the foregoing Table, wn 
6862238. 
ls to its reſpective Logarithme, 29802322, ]., 
So are the ſignificant Figures of the laſt q 
tinual mean found between 1 and 2, viz. 826294] q; 
Jo“ its reſpective Logarithme 35885571. 
No if you prefix before the Logarithme Abe 
found 8 Cyphers, it will be ooo] 588 be 
which being doubled and redoubled 23 tim 7 
poll 


(becauſe there were 23 continual means found bs 

tween 1 and 2) there will at laſt be 

0.301 02998797568, which is the logarithme 

the number 2, which: was Required, but beca 

we intend the Table of Logarithmes to conſiſt buf 
of 7 places, and hecauſe 2 nines follow the fixtl} © 
place therefore make the Figures 2 to be 3 and i] 
mall the logarithme of 2 be 0.301030 cancelling 
the following Figures as ſuperfluous. 

The Logarithme of 2 being found, you maß 
eaſily find' the logarithmes of 4. 5, 8, 16, 20, 
32, 40, 50, 64, Cc. by Artificial Multiplicatio 
and Diviſion, which is by adding and fubtrac 
ing of logarithmes ; for if you take the logs 
rithme of 2 out of the logarithme of 10, then 

will remain the logarithme of 5 and the log 
rithme of 2 Doubled gives you the logarĩthme 
45 then add the logarithme of 4, to the logarithm 
of 2, and you have the ICE of 8, and wht 
logarithme of 8 add the logarithme of 2, and f 
gives you the logarithme of 16, and the log 
_ rithme of 5 added to the logarithme of 4, 86 
Fc logarithme of 20, and the logarithme , 
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390 
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Py 


Joahled; gives the Logarithme of 25, Cc. 
un the next place you are to get the Loga- 
nithmes of 3, 7, 1 1, , % age 37: 

47, 33, 59, 61, 67, 71, 73, 797 89, 97 
| * help of which all the reſt may be Calcu- 


w The firſt figure of every logarithme, which 
i ſeparated from the reſt by a point or, prick is 
rery. properly c:lled the Index, or Characteri- 
flick of the logarithme,. which ſheweth the Na- 
tare of the number by it ſignified, viz. Whether 
ibe poſitive, or negative, and if poſitive, cf 
hat number of places it doth conſiſt, and it ne- 
ive, what place of the N Fraction the 
Fe figure of the number by it ſignifyed, ſhall 
poles, as in the following Table. 


e 
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1 II 4570134 
3570134 
1 2.670134 

ö | | 1.6701 34 
Pn 0.6701 34 
1.670134 
2.6701 34 
3.670134 
4670134 


EOF. 
; L 
| Whereby you may perceive that the loga- 
nitimes of abſolute and defective numbers are 


lumber is marked with the note of defeRtiog 


#4670134, the Characceriſtick 4, ſhewing the 
wuber by it ſignified to conſiſt of lace 
8 already ſaid in the 


8 


— 


br the logarithme of the abſolute number 46769 


fourth Rule of the fe.” 


cond 
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tie fame, only the Characteriſtick of a defective a 
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cond Chapter, and the Logarithme of the min 
| number 46. 7681s 1.670134 which is the — 
with the former, only the Characteriſtick is, 
which ſheweth the Integral number by it ſigni 
fied, to conſiſt of two places, the reſt being ade 
cimal Fraction. Likewiſe the Logarithme of the 
Decimal .45768 is — f. 670 134, which is ſtill th 
ſame with the former, only its CharaQeriſtig 
bein$Mri: cd with a note of defection ſhewel 
it to be the Logarithme of a Decimal Fraction, 
and becauſe the Characteriſtick is— 1, it ſhen. 

eth that the firſt ſigure of the number by it ſignj 
3 oſſeſs the fil N of the Decimal 
or place bf primes: 


Again the Logaritlne| f 


—. 45785 is ill the ſame, "and if you look for i 
in the Table of Logatithmes, abe regarding the 
Index, you will find it to be the Logari 
of 46768, but becauſe its Index is defective, 
conclude it to be the Lgzarithme of a Deci 
and becauſe the Index, dt Characteriſtick is—4, 
therefore I 1 that the firſt Figure, of the 
number ſignified by it, muſt 7olleſs * the fourth 
25 ace of the Decimal, wherefore place 3 Cyphen 

fore it, and you have, ooo 6768 for the Deck 
mal ſi gnified by Tide Logarithme—4.6701 34. This 
being well anderfiond the reſt will eaſily he a. 
tained by the following Directions. 
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CW AP: IV. 
Of the uſe of the J able | of 
Logarithmes. 5 


E uſe of the Table of Logarithmes ĩs two- 
fold, viz. Firſt, To find therein the loga- 
me of any given number, or to find the. 


tl amber appropriated to any given logarithme. 


Secondly, To reſolve diverſe neceſſary pro- 


ems in Arithmetick, Geometry, Trigonometry, 


Atronomy, Cc. 
Concerning the firſt of theſe I ſhall not med - 


de, becauſe our Limits will not afford ſufficient 
room to inſert a Table of Logarithmes and the 
Tables already pabliſhed by others are fufficient- 
ly explained, in that point as Mr. Briggs, Mr. 


| Gunter, Dr. Newton, Mr. Wingate, Mr. Normood, 


Mr. Philips, &c. Every one ſhewing how by their 


own Tables to find the logarithme, of any num- 


ber, or the number to any logarithme, therefore - 


'| 1hall proceed to ſhew their uſe in Arithmetick, 


nix. how to Multiply , Divide 
| Roots, &c. thereby, And Firſt, 


To Multiply by the Logarithmes. 


5 and Extract 


In Multiplication by the logarithmes there 
are 3 Caſes, viz. the Characteriſticks of the lo- - 


arithmes of the Factors are either both affir- 


Q 4 
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mative 


1 e | _—— — : 
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mative, or both negative: or elſe they are th 
ee one aſfirmative, and the other negative ? 


| I. When they are both Affirmative, 
When the Characteriſticks of the logarithna 
of the Fa tors are both Affirmative, then the fun] 


eee is * logarithme of the 


Example. 


= of 34———log. 1 531479 


w— SOT 1.447% 
'*. II 


| Multply 28. en — 
bx in 8g ———log, bt 5 


Froduct 2558.50 — log. 2499686 


iche that if you carry io to the Charadteri 
_ it is affirmative, . as in the laſt DEA hare 


11. When they areboth Negative. l 
| When the logarithmes of the Factors have 
| their« CharaReriſticks both Negative, or de- 
| feckive, then the ſum of their logarithmes.s 
| © the-logarithme of their product, the ſum of ther. 
-  Charateriſticks being alſo negative as in " 
following Examples. $8 
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1 ua. 00008 5 N — 
: ..." 


«4 Sts __ 4 


| - ** = by #* "het , er Fe  _ 
| N * 7 — be 2 Y * n [ \ 
_ 1 6 : - 1 » 3 wil. \ 
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Roar 1 
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e N 
e eit 025 —— — log.—2. 3940 
n NF 42— — 108.—1.623249 


product is .01050——-log.=2.021 189 
Multipl) 093 — —-log.—2.968483 
| by 7 58 — —-log.—2.763428 


— — 


| Produt 005394 —-10g.—3. 731911 


And here note, that when you carry ten to the 
Character iſticks it is affirmative, and muſt be aba- 
ted out of their ſum as in the two laſt examples: 


| III. When they are Hetcrogeneal, viz, the * 
one Affirmative, and the other Negative. 


When the Characteriſticks of the Factors are 

| tie one Negative, and the other Affirmative, 

then add the logarichmes together, and hen you 
come t6 the Characteriſticks, take their 
and place it for the Characteriſtick of the Pro- 
duct, making it either Affirmative or Negative, 
xcording to the affection of that wherein lay the 
.þ aceſs ; and here note, that if you carry any 
bave | thing to the Characteriſticks, it is. Aﬀirmativ 
de · | and muſt be added to the affirmative characteriſt. 
And in the following Examples. 


. i 


N Kultiply 348 N —log. 2.541 579 

| by ©64——log-—1.$06180 
Frodu& 222.71————log. 2.347759 4 l 

Multiply 348. ; 25 log: 2-541 579 

— by 33 0064——— —10g.—3. 806 180 


froduft 2.2272 log. 0.347759 4 
BP  : Mul. 


* — 


- Multiply 3.43 — — — log. 0.541579. 
by TING 0s ——log.—3.3846180 
Product 022273 —— — log.—2.347759 
_ Multiply S$Gn log. 3.551693 
' by a 3 log.—3. 903089 
Product 128.496 Gn log. 1 454782 
. CHAP. V. 
| Diviſi oh by the Logarithmes 


© ſubtract the Logarithme of one num- 


L rn 
ber out of the logarithme of another 


with Diviſion in Natural Numbers, the Loga- 
rithme-remaining being the EOS of the 


| Quotient. 


IL In Diviſion by the Logarithmes there are 
three Caſes, viz. Firſt, when the Characteri- 
ſticks of the Dividend, and of the Diviſor a 
both Affirmative: Secondly, when they are 
Negative. And Thirdly, when they are Hetero- 


Negative Of which in their order. 


\ % 


is the ſame (and produceth the ſame effect 


geneal, viz. the one Affirmative, and the other 


1. Wha | 


| * 4 —_— " ö | 3 | | * * * | ©, | < " * 
| I. When they are both Affirmative. 


m. When the CharaQeriſticks of the Divi- 
gend, and of the Diviſor, are both Affirmative, 
then if you ſubtract the Logarithme of the Divi- 
or out of the logarithme of the Dividend, the 
remainder will be the logarithme of the Quo- 
nent. And if you borrow 10 from the CharaQe- 
riſticks, it is Aſhrmative. | : 


Examples. 


Divide 468— | log. 2.670246 . 
by 12— —— log. 1.079181 


Quotient 398 —— log. 1.591065 


Divide 144—— ——log. 2.158362 
by 16 —— log. 1.204120 


Quotient 9 -——— — log. 0.954242 


Theſe Examples are ſo plain that they need no 
Explanation. | 


II. When they are both Negative, 


IV. When the Characteriſticks of the Divi- 
dend, and of the Diviſor, are both Negative, 
lubtra& the Logarithme of the Diviſor from the 
Logarithme of the Dividend, and the Remainder 
z the Logarithme of the Quotient, and if you 
dorrow 10, it muſt be paid to the Index of the 

Diviſor, affirmatively. 


©. 


* 7 * 
g * 
A 1 p - %. 
. N > % Jon, | 


Quotient .2———log.—1.301031 
* , 


_ 


. 
4 . 
« 


* 1 ; | 
| Examples. 
„ 
Divide 48 10g.— 1.681241 . 


(i) by 1 log. — 1.0791 81 
Quotient 4. ———log. 0.602060 
Divide .036 

(z ) by - 000 


log. 2.5 56303 
—log. —t.255272 


— 


Divide. 55 — —log.— 1.193125 
(3) by 39 log.—1.591 064. 


—log. 1.602061 


- - >.> _ 


Quotient 4 


Divide 0171 log.—2.232996 
G) by g.———log—1.954242 


Quote 019 


Ga 10g.—2. 278754 


®, 


„ The firſt and ſecond of the foregoing, Exan- 
piles are eaſily underſtood, and as for the third 


and fourth, all the difficulty therein is cayſed by 


© borrowing 10 at the next figure to the Charadte- 


riſticks, as in the third Example, in ſubtracting 
5 out of 1. No to make good the 10 borrow- 


end, I pay 1 to the Characteriſtick of the Diviſor, 


and becauſe the ſaid 1 is affirmative, and the 
aid Characteriſtick negative, therefore ful- 


tra it from the Character iſtick of the divi 


for, and there remains nothing; wherefore | 
take (o) out of the Characteriſtick of the Din- 


3 dend, and there remains—-1 for the Ciara 


xs 


3 
A General Obſervation drawn from the third and 
fourth Rules foregoing. | | 
v. If when the Characteriſticks of the Divi- 
dend and Diviſor be Homogeneal, (that is, both 
affirmative, or both Negative) the CharaQteri- 
tick of the Diviſor is greater than the Chara- 
deriſtick of the dividend, then in this caſe ſub- 
tract the Characteriſtick of the Dividend out of 
that of the Diviſor, placing the remainder for 
| the Characteriſtick of the Quotient, changing 
its ſign, viz. if it be affirmative, make it n 
tive, and if it be negative, make it affirmative. 
| Remembring the Directions under the laſt Rule 
when you borrow from the CharaQeriſticks. 
Obſerve the following Examples. 
| | Diyide 6.4 log 0.806180 
am- (1) by 80 w—log. I.903090 
bird | | —— — 
1. Quotient. 8 — — 22.903090 A 
ing | Divide 6.4———log. 0.806180 
1 (2) by 800 ——log. 2.903090 
OT N | — 8 
U 
ivk Divide 6.3 log. 0.799340 
e | 0 by 78.75 ——log. 1.896251 
vi- - . 
r Wotiem 80g. —2. 90 08 


; 4 | . * 
2 4 4 RP _ : P bnetich. . 1 


. 1 £4 tals _ 
o cs < _— * P T 
N * 1 * — 
2 * 
RR * 
* * 


3 


tick of the Quotient. The ſame is to be under- 
food in the fourth Example, and in all others of 
the ame Nature. 


” - 
ho . 
1 
p . 


| —_ 
- 0 py 
SE, - , #0 1 4 
, — 
— wh 2 
1 


S368 : 
- * ”—— a 
I* Ee — * 
* 24 * 
2 = 2 Y 


% * 2 
* R o b 
4 x ( * 
* 


1 ; 9 2 — 
E Divide 
* 60 


cron 


by 0015 — 1og.— 3. 1760 1 
Quotient 500 — — log. —2. 698970. ö 


Divide 64 — — log.—1. 806 180 


. by 008 —— ——log.— 3.903090 
| Quate 80 — —— log. 1.930% 
Divide 16.56 —= —— log, 1.219060 


(6) dy 460 — — log. 2.662758 
Quote Sn. n 2. — 
III. When they are. Heterogeneal, viz. the 
one Negative, the other Affirmative. . 
Vl. When the Characteriſticks of the Divideal| 
and the Diviſor are Hererogeneal, proceed as in 


the two firſt Caſes, till you come to the 


one Characteriſtick from. the other, add them to- 
gether, ſo ſhall their ſum be the Chara&eriſtick of 
the Quotient, and it is of the ſame kind with the 
Characteriſtick of the Dividend. 

But here note that when you borrow 10 * 
next figure to the Characteriſ ick it muſt be paid 


tively v:z. If the Characteriſtick of the Diviſor be 
affirmatively, then add 1 to it to that you bor- 
rowed, and if it be negative, ſubtract 1 from it 
As in the iollowing Examples. 


Divide 144 — — —log,—1. 15836: 
(1) by. 12—— log. 1.079181 
Quote 01 1 —2.069181 


75 75 ———log. 1.870 1 


Qeriſticks, and then inſtead of ſubtracting the 


—— 
A. 
JH 


to the Characteriſtick of the Diviſor Affirms: F 


— —— 


8 5 5 — 12 _ 


vi 5 


"Mc 
* % 


th » 
7 


7 Fas. 8 Ake rink "27 J: 
J Divide 64 ——-— log,— 1866130 "= 
F &) by 08 ——— log——2. 903090 


Quote — 2.90fcg0 


Divide .64-— log. — 1.806180 
(2) by* 800 — — log. 2.903090 | 


— — — 


Quote. oo 8 —— log;---4.903090 


In the ſecond of the foregoing Examples I 
horrow 1 (in the place next the Characteriſtick) 
by ſubtracting 9 out of 8, wherefore to make 

it good, I ſubtract 1 from — »-(the Characteri- | 
104 of the Diviſor,) becauſe it. ĩs Negative, and | 
be remainder which is 1—— I add to 1 (the 7 
41 Chara&eriſtick of the "gd and their . 4 


Afar the Characteriſtick of the Quotient 
Ihr ative, becauſe the Characteriſtick of the 
„ Dividend is ABrmative | 
And in the laſt Example, l likewiſe degree 1 
um the Character iſtick, wherefore to make it: 
good, 1 add x tot Characteriſtick of the Di- 
br, 1 becauſe It is affirmative), and that makes- 
which added; to, —1 (the. CharaRetillick 

-1 | of Ae Dividend) makes —4 for the Characteri- 
. | fick of the Quatient, which here is negative, 

- aſe e the cine of e ne- 
bor--} pat | 


* | Other her buen fo fot Exerciſe may be loch as fol- 
62 I Divide 12 — 2.11575; 
v4. rt 36— 1 log 36 30 


N 2 


rBac 3 log. 3159278 


0 . _ 
* - C e 
* 4 


1 1 
* . 
> 
* 
- ,« 
de 1 * 1 
* 
_ * 
. 
s 
* 
* 


es Saba. 


n 2 log. — 


Quote 9558 1.903090 


Divide 68 —lop, 1.83 
by 08 —log.—2. 2.965090 


"os: 850 — —log. r 


OY” 


Wor 


ü ä 
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1 To raiſe the . of Num- Pom 
| bers, viz. to find the Square, fr iro 
Cube, Biquadrate, or Squa- 


red Square, Ge. of any num- 
ber. 


Cc. Roots of an 


a by the Logarithmes. 


Y the third Section of FR Second Chap- 
- 


. pb . 4 ö -- 
by 4 — 2 3 k 
4 : * EF . | - 1 
F E 


44 
7 ads 

4 | 8 — 2 1 
* * 


y Number | 


3 by 


ter of this Book it is evident, that if you | 


Logarithmes of two numbers together, | - 
_ the um -will be the Logarithme of their 2 | 


* q 
r 
Ph. . 
i | 
- 
* ( . o 
» , i! — 


Alfo to Extract the 


Square, Cube, Biquadrate, | 


a, A. BY 
Ja; And « Na firſt and fourth woods the 
"Wi Chapter of my, Decimal Arithmetick, it a 

w fac Toy Lubes multiplyed by it felt, 
aduceth its Square, wherefore if you double 
* multiply by 1) the logarithme of any num- 
x, it will produce the logarithme of its Square, 
ich if duly conſidered you will find that to 
Paare, Cube, & c. any number, is nothing elſe 
St to multiply the Logarithme of the given 
uber by the Index of the Power you would 
lie it to, viz. If you would find the Square of 
Syoumber,. multiply the. logarithnie thereof 
, ſo ſhall the product thereof be the Lopa- 
ume of its Square; and if you would find the 
be. of any numher, multiply its logarithme 
3, and the product thereof will be the Loga- 
me of its Cube; and if you would find the 
- *quadrate; of any number, multiply its Loga- 
ume by 4, and it will produce the Logarithme 
„Ei Biquadrate, &c. As in the following 


I © .'Y 


1993 1y 


E 5 5 5 2 

| The Logorithme of 12 is 1.079181 
e — | a | d 1 of 2 
7) wa | 2.1 58362 


T | Which being multiply ed by 2, produceth 
11358362, which is the Logarithme of 144, viz. 
tte Square of 12. penn 


Let it be required to bnd the Square of 12 


4% 1% Adtthmerkt. G 


NP 
"S412 


Again let it be required to find the Square | 4 


: Jt 
The Logarithme of 94 is — —— r, 97312 


ha! 


——ů— 


3.94625 


Which being multiplyed by 2, product 
3.94625 76, which is the logarithm of 88; 
which is the Square of 34. 


H, But if the characteriſtick of the logarithy 
be negative, that is if the given number, wd 
Square, Cube, Biquadrate, &c. you would ff 
to he a Decimal Fraction, obſerve, that in mi 
plying the next figure to the Characteriſtick Mt. 
ten, or tens to be born in mind are affirmatin|* 
and are to be deducted out of the Product of 
negative CharaQteriſticks. M 


Obſerve the ſeveral Examples following 
What is the Square of ) log.— 1.8450 
7 


0 
* 


1 
EK 


Facit 49 log. — 1.69015 * 
_ 


What is the Square of .og log -2.954 
og 


I. 


Facit. 0081 1og.—3. 9084 , fl 
To 


i” 


13 aps, 6 0 Artificial Arithmetick. 231 
unt is the Cube of 12 —— log. 1.079181, 
nl 11 F I. 


= 
- o 


bat 1728 for t NI 2X12 1718 log. 3.237543 


312 


a ſhat is the Cube of oʒ . log.— 12. 6 89 
' | * 3 


—— — 


2500125 for.05X05x05 = 00125 log-—4:0969 10 


duc is the Biquadrate of 9 ?—log. 0.954242 
— „ — 


— — 


2 6501 for A 61 log.—3.316g68 


rithy 
Wn 
Id . ü | 
i th | 96 for. 8. o8. 084d 

ick HN. 00004 0 r. OS x. OS. * . 0 
natin doo goο whoſe logarithme s 1 $612.36 


14 is the fifth Power of 6? — log. 0.78151 
| $ 


kat is the Biquadrate of 08? 1og.— 2. 90 3090 
. 4 


—— - 


it 7% = — log. 3.890753 
The like is to be obſer ved of all others. 


690 Extrat# the Square , Cube, Biquadrate, &c. 
| Roots of any given numbers by the Logarithmes. 


Il. From a due conſideration of the firſt. 
& 42 this Chapter, it may eafily be perceiv- 
t 5 * 


8459} 


954 


To Extract the Cube Root of any number is to 
7 ( or divide by 2) its logar ithme, ſo ſhall 
R 2 that 


23: Artificial Arithmetick. Chg" 
that biparted” logarithme be the logatithme ol 

the Square Root deſired. 1 , | 
ere Example. lei 


1 0 - io required to Extract the Square Root d The 


4.75832 


log. 4. 8798, 


51 


log. Bi parted 2.439986 
Let it be required to find the Square Root of 44% 


275.30 


— 


4.4489 — — log. 3.65214 4 


2) 
4 =67——— — log. Biparted 1.8 260 


In the firſt of theſe - Examples the logari 
of 75832 is 4.879852 which being biparted ( 
divided by 2 gives 1.826074 for the logaritha 
of (265.37) the Root required. 
And in the ſecond Example 3.652149 (the 
ae of 4489 being biparted gives 1.8 
or the logarithme of (67) its Square Root. 
So will the Square Root of 36783 be found 
be 191.789 fere, and the Square Root of 3 
will he 6.17717 fere. And the Square Root 
95 will be found to be 9.7468, G 
To extract the Cube Root of any number is il 
tripart (or divide by 3) its logarithme, ſo ſl 
this triparted logarithme be the logarithme of 
Cube Root required. 


11 ve. 


4 Chap, 1 Artificial Arithmetick. 233 
| * 


| Examples. 
lar it be required to Extract the Cube Root of 
157464- 

ot d ine Cube 1 57464 — — log. 5.197181 


1 
c. 54 —— log. triparted 1.732393 


let it be required to fiad the Cube Root of 
1 18723760 1580329. 


{44% The Cube 187237601580329-lcg. 14-27239308 


5210 . , 3 
t. 47209 — its triparted—10g.4.75746436 


"1a the firſt of theſe Examples where it is re. 
{mired to extract the Cube Root of 157464, its 
4 ( . is 5.197181 which being divided by 3 
Fr th for its third part 1.732393 which is the 

bearithme of (54) the Cube Root of 157464, 
which was required. And the ſame is to be ob- 
krved in finding the Cube Root of 1872276015 
Izzo by the Logarithmes; or of any other po- 
ye number whatſoever as you may ſee by the 
Mowing Examples. 


The Cube 8 —its log. o. 90 3090 


The Cube 125 —— — — its log. 2.096916” 


* 
— —— — 


CS 5—— . log. 0.698970 


R 3 per The 


ml. ha, tit 


wn... 


2 


3 * 
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The Cube rF.6259 —— —— its log. 1. 10 ue 
Ve. 2.5 — — —— ——its log. n 10 


To Extract the Biquadrate Root of any gig ? 

number, do thus, viz. Tak R 

To extra the Bi- its logarithme, and divide * 
qu adrate Root of it by 4, ſo ſhall the fourth pan 

any Number. thereof be the logarithme d 72 

the biquad. Root required, # = 

in the following Example. Wa 


Let it be required to extract the Biquadrat 
Root of 256. 


Fon number given 256 its log. 2.408233 

1 4) — 

Its L. bi ad. =4 -——- — its log, 0.60209) 
4 ore c ie of the given biquadrate numbe, 
viz. 256 is 2.408239 which being divided by 4 
giveth oCo2c59 for the legaritbme of (4) the 
biquadrate Root required, 
In like manner. if you would extract the Rod 
of the fifth Power of any number given, Divide 
its logarithme by 5, ſo ſhall the Quotient be the 
* of its Root. And if you would find the gs, 
Root from the ſxth power of any Number, di- 
ride its. legarithme by 6, and the Quote is th 
WN of the Root deſired, &c. 


a IV. But here you are to obſerve in Extradiut 
0 the Square, Cube, Biqu# | 
Toextraft theSquare, drate, or any other Rot 

cube, & c. Roots of ne. of a negative number; 0r ‚ 
give numbers bythe decimal by the /o abel 
4 Eag arithmes. Mat if you cannot dire 
3 ä Il 


hap. ihe. — Artificial Arithmetick. 135 
u e the Index or Characteriſtick of the / 4 
bee without the remainder, then add to 
e d CharaQeriſtick ſo many units till it may be 
ialed without any remainder, and place the 
7 give wotient for A REW Char atteriſtich, ( belonging to 
Table Root;) Then look how many units Ju Tent 
divice the Charaſteriſtict, and eſteem them ſo many 
th pa to be prefixed to the leg arithmetical fi figure | 
hme glwmediately following the Charafteriſh ck, then 
red, a peed to finiſh the work, fo ſhall 64 new lo- 
be the logarirhme of the Root — 
ſabich will alſo be negative. 


adrate 
Examples. follow. 
582 What is the Square Root of 1447 
20g|hure given=.144———lts log.—1.158362 
ber, 2 . 
Y + byq=37947 ——its log. biparted. -- 1.579181 
. What is the Square Root of. 00324 
00 ' | 
Vide are given = .00324— log.—3.5 10545 
the pom 


the ls „q. =05621 
the What is the Cube Root of .ooog512 


log. biparted. — 2.755272 


1 (ube given = 000512 — — Its log. —=4.709269 | 
INE 3 — — — 
ua. [Its y/e—.o5 its log. triparted—2.903089 
ot n the firſt of theſe Examples, where it is re- 
or quired to Extract the _— Root of .144, its 
es, | ear. is —1 .158362, which (according to the 
rd Rule) I ſhould bipart, (or divide by 2 
Erd R 4 2 


And becauſe its negative Characteriſ ick (iu 
not be evenly divided by 2, 1 increaſe it by 
unit, and it makes „ then will the quote be- 
for the ladex of the log. of the Root, then do] 
to the next figure, to the Charatte 
tick which is 1, and beciuſe it added 1 to the 
Charatteriftick, therefore I increaſe the next g. 
rn by adding 10 to it. (or prefixmg 1 befor 
t and then it is 11, &c. Sol find the logarithm 
of the Root to be—1. 5755 %%, vit. . 37947. 
And in the third Example, where it is requ 
red to find the Cube Root of .oooy 2, the Inde 
of its logarithme is — 4. which cannot be ever) 
divided by 3, therefore I add 2 to it to make i 
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6, and the Quotient is—r for the Index of tie 
logarithme of the Root, then becauſe | added ti 
the Index—4, therefore I increaſe the next Fig 
to it with 1 tens, making it 27 Cc. So is th 
Cube Root required found to be 05. 


AT 5-8 


: 
10 
4 4 

0 


7 


y 
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* 8 I% , | | 
p Obſerve the like in extrathing of any other Roots: 


* 


Orberwiſe, yo may make uſe in the fellowing 
Table. 


22 3-4-5 
5 ve on 7 — = 9—10 9 


3 3 — 27 


—7-— 8— g— 10—11-12 |—2 


-” PO — — — — 


— 


3 O. 40. 30. 20. 1 O. 0 


wy — 


— 


The uſe of the foregoing Table. 


In the foregoing Table the Figares 2. 3. 4. 5-6. 
placed on the left hand, are in the Indices of Po- 
wers, whoſe Roors are required to be extracted, 
or they are Diviſors by which to divide the lo- 


garithme of any given power, in order to find 


out its Root: As the number 2 (which is the 
— )is the Divifor for finding the loge- 
rithme of the Square Root of any number: Ahd 
z the Deviſor for the Cube; and 4 for the Bi- 


bir W Jadrate,&c.The Figares placed between the per- 


pendicular 


* 
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pendicular line, and the ſeveral lines of con- 
nection, and under A are the Chæraſteriſtic ls of 
the logarichmes of Negative or Decimal Num- 
ders, * hoſe Roots are required to be extracted; 
And he Figures placed on the right hand of the 
ndicular line under B, are the Characteri- 


icks of the Logarithme of the ſeveral Roots: And 


Jo, 40, 30, Cc are the numbers to be added, 

or rather prefixed to the firſt Figure of the lope. 

ritbme next the Chæracteriſtick whoſe Negative In- 

dex is found in the ſame ſeries or Collum even 
with the Diviſor, Cc. 


Example. 


40524. 


The Logarithme of the given Number is 
— I .6076951. 

And the Diviſor whereby to extract the Cule 
Root is 3, which 1 find in the foregoing Table on 
the left hand; then on the right hand of its 
line of connection, I find the Charaferiſtick of 
the 4 1 .6076951 which is —1, and juſt 
againſt it on the right hand under BI find —1 
for the Characteriſtick of the Legarithme of the 
"Root, and in the bottom line under the ſaid —1, 
in the ſame ſeries, I find 20 which is to be pre- 
fixed to the Figure in the Lag arithme next the 
. Charatteriftick, &c. and having finiſhed Diviſion, 
1 find the Logarithme of its Roor to be —1.8692317 

JJ 3 
So if the Lgearithme—6.418426- wete ta be 
dirided by 4, Firſt the De 


- 


Chap. 5. 


the numbers at the bottom of the Table, vis. 


Let it be required to extract the Cube Rom of 


+ a 
Ls 
24 


fick of the Quotient; and at the bottam, juſt 
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— 


left hand of the Table, and find the Characteriſticit 
—, behind its line of connection juſt againſt 
which on the right hand of the perpendicular 


line you have —2 for the Index or Characteri- 


underneath—6 you have 20, which being added 
to (4) the firſt figure of the Dividend next the 
Charatteriſtick makes it 24, in which the Diviſor 
3 is contained 6 times, &c. See the work. 


Biquad. propoſed .0000026207 —log.—6.418426 
—.— log . —2,604606 


The / (4) 049235 


— — 


_ OR _ "x 
——_ 4 _— 


CHAP. VIL 
Of the Uſe of Log. in Com- 
parative Arit hmetick. 
PROP. 6. 2 
Having three Numbers gi ven, 50 
Feel. gary 


1 Ruleof 3, and it may be thus performed, 


| % 
i. 
s 2 
1 * . 


Add 


« 


His is nothing elſe but the work of the 
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Add the Logarichme of the ſecond and third 
Numbers together, and from their ſum ſubtra8 


the Logarithme of the firſt, ſo ſhall the remainder 5 


be the Logarithme of the fourth, as in the fol- 
lowing Example. | 

The 3 given numbers are 3, 24, and 108 unto 
ef eg it is required to find a fourth propor- 


TJ 
The Operation by the Logarithmes. 


As 3——its log. - -— —— 0.477121 


— 


n... 


Is to 24 its log, — — : ent: p. 
So 108 its log. — —-2.033424 d 


— — 


The ſum of the 2 laſt log. is 3.4136 35 


From which if you ſubtract the ? af. 
log. Of the firſt, the remainder is & 35514 
hich is the Logarichme of 864. the fourth pro. 
portional required. 

The former work may be fomewhat ſhortned, 
if inſtead of the Log. of the firſt you take its 
Complement Arithmetical ( which is nothing 
elſe but to ſet down what every Figure wants of 
9, till you come to that next the right hand, and 
then ſet, down what it wantz of 10) and then 
add them all 3 together, and cancel the firſt E- 
gore of the ſum on the left hand, and then will 
the ſum be the Leg. of the Anſwer, as will ap- 
pear by working the foregoing Examples. 


— 


4 
— 
- 


„ = = wry 


- n * 
- 
« 
— As 
#4 * * 
©. * 
4 


id 
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As 3 Comple. Arith. of its log.—9. 52:87 
þ to 24—— its log. — —— 1.38021 
50 is 108 — its log, —— —— 2.033424 


add 


To 864 —— its log. — 12.9 36 514 


PROP. I. 


Between two Numbers given to find a 
Mean proportional. | 


When the Legarithmes of the numbers pro- 
pounded are homogeneal, viz. both Affirma- 
tive, or both Negative, add them together, 
then bipart that Log rithmetical ſum, ſo have you 
the Logarithme of the mean proportional re. 
nired, which Logarichme ſo found is of the ſame 
ind with the Logarithmes of the number given 


Let it be required to find a mean proportional 
between 18 and 6. oy 


18 ——— log. 1.25527 
6 log. 0.77815 


2)2.02 342 


— —ÿ 


10. 391 leg. 1.01171 


In this Example the Legarichme of 18, and 
6 being added together make 2.02342 which is 
the Log arithme of 108, and that Logarithme be- 
ing divided by 2 (which is the ſame with ex- 


rating the Square Root of its ſignificant num- 


7 


ads Artifctal Arithmetic. Gg, 
der, as in the third Rule of the ſixth Chapter, 
the Quotient is 2.02342, the D. 


IP which is the mean proportional 
red. 


Example 2. 


Let it be required to find a mean proportional 
between .018 and. oo. a 


oi d its lex. r 2.257 
006 its log. —— hs — 3.77815 


= a. — 


24.033427 
010392 log. — — —— 2.01671 


II. But when the Charatteriticks of the Log. 
" rithanes of the given Numbers be Heterogeneal, 
. the one Affirmative, and the other Nega- 
tive ; add the Legarithmes together as before, 
tin you come to the Charatteriftick, then ſub- 
tract the leſſer CharaFer;ick ont of the greater, 
(according to the third Rule of the fourth Chap- 
ter,) which being done, bipart the arith- 
metical production, ſo ſball the Quote be the 
arithme of the mean proportional required, | 
which will always be of the ſame kind with that 
Logarithme of the given Numbers, whoſe Index 
is greateſt, as in the following Examples. 


ml 
81 
pr 


al 
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| Example 1. 


What is the mean proportional between 36 
and .q ? Facit 4.2427. 


Here the Log. of F 36 1.556302 
3 47 by . I 
Their ſum is 2) 1.255272 


— — 


which being divided by 2, gives} 
8 1.627636 


| he Leg. of the me. prop. which 


is the Log. of 4.2427. 
Example 2. 


What is the mean proportional between 12 
and .75 ? Facit 3. 


The Log. of 5 12 2 1.079181 
1.75 85. —1.875061 


R Their ſum is - Soak En 
which being divided by 2 VO 
gives the Log. of 3 the mean Po. 477121 


for .75 $ 33% 312 - 3 


a Lifted beben. 
PRO P. III. 
Between 2 Numbers given, to find two 


mean ts a onals, 


Whether the numbers given be Homogeneal , 
or Heterogeneal, ſubtract the Logarithme of the 
leſſer extream from the Log arichmne of the grea- 
ter extream, then take 7 * the difference of the 
ſaid arithmes, and add it to the Logarithme ot 
the leſſer extream, ſo will the ſum be the L- 
arithme of the leſſer mean; then add the fame 
ifference ta the ſaid Logarithme of the leſſer 
mean, and the ſum will be the Logarithme of the 
greater mean; ſtill obſerving 
red in the fourth and fifth Chapters of this book, 
in adding and irn of Logevithmes.” h 

$4 


Had 


Ex; ix. 220 it- be. x equĩred to find 2 mean 
proportionals between SY 129 8 2750 


The Leg. of 1 dag pa geek 
9 be Difercace 3) * 079181 
of the Differ. 0.359727 

Leſſer mean 27.473 log. 1.438908 


Greater mean 62. 399 bog. I 798635 


— 


Chapup.,) To 


the Rules delive- 


| Exanpl 
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Example. 2. Let it be required to find 2 mean 
rroportionals between .75 and . 05? 


75 2;. )J—1-875061 

0 The Leg. of JN is 526989 
Tbe Difference —— 301. 176091 

» + part of the Diff. is 0.392030 
Ie 8 5 
E leſer mean is .12331 —— log. 1.091000 
wy Greater mean is £.3041 I Ai. 1.484030 
# 3 5 


* Example. 3. Let it be required to find 2 mean 
| roportionals, between 125 and . o5 


k, er 

56e 2.096910 

| Tae Log. of 3 Fes 5 —2.698970 
Their Difference 3) 3. 3 97940 


z of their Differ. —g— 1.1 32646 


de leſſer mean is .67860 Log.—1.831616 


The greater mean is 9.2101 Log. 1.964 16 2 


p R O P. IV. 


lee Numbers given to find a fourth in a Du- 
plicate Proportion. 


Take the Logarithmes of the two Numbers 
lich have ont and the ſame Denomination, _ F 
| 5 üb- 
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ſubtract the leſſer Logarithme from the greater 
and double the remainder, (that is multiply i 
by 2.) Thea if the firſt number be leſs than the 
ſecond, add the ſaid double difference to the 
Logarithme of the other Number, ſo will theþ 
ſam be the Logarithme of the fourth number, | 
or number required, as in Example. 

The ſuperficial content of a Circle whoſe Dia 
meter is 14 Inches is 154 Square inches, I demand 
the Content of another Circle, whoſe Diameter 
is 25 Inches ? Facit 491.07 ſquare Inches. Se 
the operation. | 


Diam. 14 Inches its log. — — 1.14610 
Diam. 25 Inches its log. — — 1.39798] f 
The Difference of the leg. — — -0.25 1811 
| t 


Their Difference doubled — — o. 5036 
The given content its leg. 21875 


The Cont. required 49l. cy. log. 2.69114 


But if the firſt number be greater than th 
ſecond, then inſtead of adding the doubled dif 
ference to the other number, ſubtract it there 
from, ſo ſhall the remainder be the Logarithme 
of the number required, as in the following E. 
ample. 

There is a Circle whoſe Diameter is 8 h 
ches, and its ſuperficial Content is 616 ſquar 
Inches, I demand what is the Superficial Cot 
tent of another Circle, whoſe Diameter is 15| 
Iaches? Facit 491.07 Square Inches, as in the 
former Example * 

Diameter 


| 
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Diameter 28 Inches its leg. — 1.447158 
Diameter 25 Inches its log. —— 1.397940 


The Difference of the leg. 0.049218 
ok. : 
The Difference doubled 0.098436 


The given Content 616, its leg. 2.789581 


—ů— çvůñ 


Gontent required 491-07, its leg. 2.69 1143 


o. 
Having 3 Numbers given to find a fourth 


in 4 Triplicate Proportion. 


Triple the Difference of the Logarithmes of 
de two given Terms, which have the ſame 
Denomination. Then if the firſt Term be leſs 
than the ſecond, add the ſaid Triple Difference 
vothe Logarithme of the other Term, ſo ſhall the 
lum be the Logarithme of the fourth Term 


required, as in the following Example. 

There is a Bullet whoſe Diameter is 4 Inches, 
ad its weight is 9/.I demand what weight a Bullet 
of the ſame metal will be, whoſe Diameter is 8. 


Inches ,7, Facit 72 l. 
t.2 | 


view the following 
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Diameter 4 Inches — —— log.—0.602060 
Diameter 8 Inches — ——log.—0:9030g0 


"A | 


— — 


The Difference T ripled is . 903090 0 
The given weight 9 J. — log.—0.954243 


The Difference of the logar. 


The weight required is 72 1—log: 1.857333 


But if the firſt term be greater than the ſecond 
then ſubtrat the ſaid Tripled Difference from 
the 1 of the other term, ſo ſhall the 
remainder. be the logarithme of the fourth num- 
ber required, As in Example. 

N There is a Bullet whoſe Diameter is 8 Inches, 
= andits weight is 72 pounds, I demand the weight 

: of another Bullet of the ſame Mettal, whoſe Di- 
ameter is 4 Inches? Facit 9 J. See the operation, 
it being the converſe of the former. 


Diameter 8 Inches, its leg. — 0.903090 
Diameter 4 Inches, its 9. 0.602060 
Ihe Difference of the log. is 0. 301030 
y ————— — 

The Difference Tripled is 0:963090 | 
The given weight 72, its leg. 1.857333 | 


The weight required 9 J. its log. 0.954243 | 


'® 
8 H A | : 
TR 


* D s V. 
" Chap: 8. 


—_— - 


— —_—Yy 


— 1 


C HAP. VIII. 


9% | Of Anatociſme, or Compound 
— Intereſt, wherein is ſhewed 
* how by the Logarithmes to 
ond | anſwer all Queſtions con- 
te cerning the Increaſe, or pre- 
ſent worth of any Sum of 
Money or Annuity,for any 
Term of Years, or at any 
Rate of Intereſt. Accordin g 
to the ſix Fundamental 
Theorems invented and 
0 laid down by Mr. Oughtred 
in his Treatiſe De Anatociſ- 
223; | moſrve Uſura Compoſitaannex- | 
24; ed to his Claus Mathematice, 
A Hen any Queftioa ia Compound Inte- - 
n 
a... 3 L's 


= 
* _ 
* 4 . 
7 4 of = . 


5 
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1. To find the Increaſe or amount of 
ſum of money put out at Compound Intereft fo 
any number of years, and at any Rate of Inter 
propounded. 

+ 2. To find the preſent worth of any ſum of 
money due at the end of any number of years u 
come, Rebate being allowed at any Rate of Com- 
pound Intereſt. EIS 
3. Toffad the increaſe, or amount of an Ab.] 0. 
auity being forborn for any number of year] | 
at any Rate of Compound Intereſt. 
J. To find what Annuity any ſum of Mon 
0 
due at the end of any Term of years to come 
| will "purchaſe at any Rate per Cent. 
J Jo find the preſent worth of any Annuity 
to continue any number of years, allowing Re 
bate at any Rate per Cent. 
6. To find what Annuity any Sum of Mong 
- will purchaſe for any number of years, and at au 
Rate of Intereſt propoſed. 5 


II. When any Queſtiaa in Compound Inte 4 

reſt is propounded, find ot the Intereſt of 1 
and let 1.1. with its intereſt be the Rate of Inte 

implyed inthe Queſtion, as if any Queſtioꝑ u 

propoſed at 8 per Cent. the Int. of 1 J. foray 

15.08 and the rate of Intereſt is 1.08, it at 6% 

Cent. the Rate is 1.06, Cc. ot which find out the 
_ -Logariphme. ; 2500 


| III. When ny Annuity or Ueht the haf. 
KK ments be halt yearly, Quarterly, or Month, the 
| Js Sc. you are to divide the Logarithwe of the 
3 Laid Rate by 2, 4, or 12, &e. fo ſhall Mat Quo 
tient be the! Logarithate of the Rate; ay ſuppok 
Ee, any Queſtion were prapounged at Lo * Ke 


* 
N 
, *. 


8 
* 


4 
N 
= 


* 
- 


% 
* »” ö = fy 4 » * — A” ” 
- : : . =: x; . 0 

n | — * ** 5 


— 
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| Rate of Inte eſt here implyed is 1.08, for 
100 : 108: : 1: 10.8 | 


um off Which faid Rate is for yearly payments, the. 
ars w Logarithme whereof is 0.0374204 , but if the 
Con-| payments are to be half yearly, then if you di- 
ride the ſaid Logarithme by 2, it will give you 
n Ar. | 0.018710 for the Logarithme of the Rate, and 
year] if the payments be Quarterly, divide the ſaid Lo- 
zarithme of 1.08 by 4, and it will give yon * 
Mong] 09093551 for the Log. of the Rate, and if the 
come] payments. be monthly, then if you divide the 
fiid Log. of 1.08 by 12, it will give you 
nity] 0.0031 183 for the Log. of the Rate, Cc. and 
g Re this is generally the firſt thing to be obſerved in 
erery Queſtion, as you will find by the following 
one] Examples. 5 | | 


CASE I. 


lay To fiad the Increaſe or Amount of any Sum 
a 4 Money put out at Compound Intereſt for any 


Term of years, and at any Rate of Intereſt pro- 

ponnded. 

+ Queſt. 1. it 50 l. 16 s. be but out at 8 per 

4 an. Compound Intereſt. for 7 years, I demand 
dow much will then be due to the Creditor ? 

facit 87 [.—O1s..—0.3 4 


IV. Multiply the Logarithme of the Rate by 
the aumber of years, and the produ & will give 
jou the Logarithme of the Amonnt of r /. for 
the propoſed" time, to vhich if you add the Log 
a the Sum - propoungcd, the ſum will be the log. 


1 , 


bo we - 


ab the Auſwer 84 ' "8" ME--i8 - 
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The Operation by the Logarithmes. 


The log. of 1.08 the Rate prop. 0.0334237 
The numb. of years progounded. 7 


The log. of the Increaſe of 1 
1 ba 


— $0.23396 59 
2 17058637 


The log. of (59.8 1. the ſum 
propoſed. 


I of (87 061) the an. $ 1. 9398296 


which is 87 l. — 01 5$,—2 1 d. fere 


Queſt 2. What is the amount of 76 {.—o4 ;, 
for 3* years at 8 per Cent? Facit 97 l. —17 5,—O1d. 


The Operation by * Logarithmes. 


| The log. of (1.08) the -jvem 


Rate per Annum ? $o 2334237 


4) 
which divided by 4, gives the 
log. of the Quarterly Rate 30005259 


O. 0250677 
083559 


which multiplyed by 13 the 


Quarters in 3 years give the So. 1086265 
log, of the increaſe of 1 1. x 


dhe log. of (76.2) the given ſum 1 gs 9547. 
the log. of ( 97. 854) the Anſw. 1 3 


* * 
- 4 p " 
* 


dd 


4 5, 
514. 


- 


3 


Queſt 3. If 50 l. be put forth at Intereſt for 20 
years at 6 4 per Cent. | demand how much it will 
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. 
* 


de increaſed to at the end of the ſaid time. Facit 


168 J—01 5. 10 4. 
The rate of Imereſt here propoſed is 6 126. 25 
Cent. therefore to find out the Rate of 1 J. 
for a year, ſay by the Rule of proportion. 


. . J. J. 
1 196.25 2 I 1.0625 


So that the Rate of Intereſt implyed in the 
Queſtion fit for Calculation by the Log. is 1.0625 
xcording to the ſecond Rule of this Chapter , 
behold. 


The Operation. 
NG: of ( 1.6625) the en 2 0.0163289 
The number of ycars propound. WR: 
The log. of the amount r , in 
20 year $0-5255780 
* 14. of (50) the _ 2. f 1.6g89700 = 


The log, of 158.090 --— 


2.2255480 


Which is 168 1,—c1 s.—10 d. very near, and fo 


much will 50 J. be increaſed to in 20 years at 
6 _ J. per Cent. 
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GRAaSE 3: 
| To find the preſent worth of any ſum of money die 


at the end of any number of years to come, Reba 


being allowed at any Rate of Compound Intereſt. 


V. When it is required to find the preſent 
worth of any ſum of Money, firſt find the amount 
of 1 1. for the propoſed time, and at the Rate of 
Intereſt propounded, then find the Logarithme 
of the ſum propoſed to be Rebated, and from it 
ſubtract the Logarithme of the amount of 1 [, 
(found as before) and the remainder will he the 

arithme of the preſent worth of the ſum pro- 
poſed. As in the following Example. 


Queſt. 4. What is 30 l. that is due 7 years hence 
worth to be paid preſently, allowing Rebateat | 


J per Cent? Facit 171-10. OI f 4. as you may 
perceive by 


The Operation by the Logarithmes. 


The log. of '1.08) the propoſed Rate -o. o 33424 
The time propoſed —— 


TTœꝶCpM — — —— 


The log. of the a nonnt of 1 1. for 7 years 0.233968 
The log. of 30 .k(q 2 — 1.477121 


. 


The log. of (17.506) the Anſwer 


l 243 153 


which is 17 1. — 19015 d. and ſo much is the 
preſent worth of 30 J. due 7 years hence. 


F 


Cut K. 
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Oveſt. 5- What is the preſent worth of 1201. 
due 2 years hence, allowing Rebate at 6 per Cent? 
Facit 106 [.—15 24 a by * | | 


The Operation of the Logarithmes. 


The log. of (1.06) the propoſed Rate -o. 025306, 
The time propoſed —— -—— —— 2 


. 1 


The log. of the amount of 1 /. for 2 years o. og os 12 
The log. of 120 2.079181 


Ihe log. of (106.79) the Anſa er. — 2.028569 


which is 106 1.—15 s.—11 4. and ſo much is the 


-|-preſent worth of 120 J. due 2 years hence. 


CASE. 3. 


To find the Increaſe, or Amount of an Annuity, be- 
ing forborn any number of years, at ary Rare of 
Compound Intereſt. 


VT. For Reſolving Queſtions concerning the 
forbearance of An nnities, you are (by the fourth 
Rule) firſt to fic. out the Amonnt of . for the 
Time, and at the vate of Intereſt propounded. 

. Secondly, Find out the Logarithme of the ſaid 
amount made leſs by 1, and alſo the log. of the 
K-te made leſs by 1, and ſubtract the latter from 
the former, ſo ſhall the remaiader be the log. 
of the amount of 1 J. Annuity for the term of 
years propounded, to which if you add the Lo- 
garithme of the propoſed Annuity, the ſum will 
be the Logarithme of the Amount, or Increaſe of 


de aid Annuity. As in the following Example. 


. 
Que f. 
1 
0 a = _ _ * 


_ — 4 — . . . I * 
N _ _ _ 5 - _— + —_— —__ 
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2ueſt. 6. What will be the Amount, or ln. 
| Py... of 48 1.—16 5s. per an. for 7 7 Soy 
pound Intereſt being Computed at 8 per Cem 
Facit 435 1.—08 5.—05 + d. fere. See & 


The Operation by the Logarithmes. 


The log. of 1.08)the given rate is 0.033424 
7 $ mult, 


The time propounded —— 

The log. of (1.71 38) the amount A: 

of 11 for 7 years. - $0.233968 
1.71 38—1=7138 its log. — 1.853577 

" 1,08—1=08 its log. — 2.903090 f fle 


The difference of the Ig. which 
is the increaſe of 1 /. annuity vo. 950487 add 


IS — — —ä 


The log. of (43 5. 42 12)the amount 5 
of the propoſed 2.638906 


which is 435 1.—8 5. 5 1 4. very near, and ſo 
much will be the Increaſe of an Annuity of 481. 
16-5. in 7 years, at 8 per Cent. Compound laterelt. 

Queſt. 7. There is an Annuity of 50 l. for- 
born to the end of 10 years, I demand how much 
is then due, Compound Intereſt being computed 
- : : per Cent.? Facit 666 1.—16 5s. as you will 


* 1 
b 7 * 
* N 


Chay, 8 | d 


Th. ; 
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The Operation by the Logarithmes. 


The log. of (1.0625) the Rate 0.0263289 
The term of years 1 $mult. 


| The log. of (1.8335) the a- 
mount of 1 J. for 10 years. 


1333 F—1==8335 its log. —1. 9209056 
10625 I . o6 25 its log. — ſubt. 


— — 


o. 263 2890 


mult. 


The log. of the amount of 1 /. ſes 
ſubt. annuity Fe 10 years . 1.12502 5 6 - 
* | The log. of (50)the Annuity 

propoſed. wh _——— — 5 I .6989700 


add — —„-— 
The log. of (666.80) the a- 

mount of the annuity pro- S2. 8239956 
poſed | 
which is 666 J. — 16 5. and fo much will be due 
at the end of the ſaid time. 


-QASE 


Te find what Annuity any ſum due as any time to come 
will purchaſe to continue for any time, and at any 
Rate of Intereſt propoſed. 


VIE. The Operation in this Caſe is the ſame 
in every reſpect with that in the former Caſe, 
only whereas in the laſt caſe you ſubtracted the 
log. of the rate leſs 1, from the log. of the in- 
creaſe of 1 J. leſs 1, ſo in this you muſt ſubtract 
the log. of the increaſe of f J. leſs 1, from the 
log. of the rate leſs 1, as in the following Ex- 


ale. 
; pl | De. 
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Queſt. 8. There is 705 J. due at the end of 7 
years to come, I demand what Annuity to cop. 
tinue 7 years, the ſame will purchaſe, Compound 
Intereſt being allowed at 8 per Centr ? Facit 
79.01 5 l. 99 l. — 0g. as you may find if you 


obſerve 
The Operation by the Logarithmes. 

* een — 6.033424 N mul 
The propoſed Time n 
The log. of the increaſe of 1 /. | 

for 7 years 1.738 — —— 0.233968 | 
1.08 —1 —=.08 its log. — 2.903090 g. 
1.7138—1=.7138 its log. „ , 


The log. of the value of 1/. — 1.050513 


The log. of (705 ) the purchaſe ‚ 
money. —— P 72.848189 


— — 


The log. of the purchaſe (79.015) 1.898702 

which is 79 1. — 00 $.— 4 d. fere- | 
Queſtions of this Nature may be ſolved at two 
Qperations by the ſecond and ſixth Caſes; Firſt 
by the Rule in the ſecond Caſe find the preſent 


worth of the ſum propounded, then by the fixth, 


find what Annvity ſuch a ſum will purchaſe. 
3 GASE 5 | 
To find the preſent worth of an Annuity to continue an 
Term of years, howſoever payable, viz. eithe 
yearly, half yearly or Quarterly, Rebate being 4. 
le wed at any rate per Cent. 85 


VIII. Find out the Logarithme of the Rate, 
and multiply it by the number of Years or Quar- 


* 


d, 
8 


ule, 


I The term of year 


. Artificial Arithmetick, 259 
according as the Annuity is payable, and 
= will produce the Logarithme of the inceald 
of 1 1. for the propoſed time, to which add the 
Log, of the Rate made lefs by 1, and ſubtract that 
fam from the Log. of the increaſe of 1 /. made leſs 
by 1, ſo ſhall the remainder be the Log. of the pre- 
ſeat worth of 1 J. annuity for the time propoſed to 
which add the logarithme of the propoſed Annui- 
n and the ſum will be the Legarithme of the pre- 
fat worth of the given Annuity. As in Example. 
Oueſt. 9. What is the preſent worth of an 
Annuity of 30 J. payable by yearly payments, 
and to continue 30 years, allowing Rebate after 
the Rate of 8. per Cent. per Annum 
Facit 337 [.—14 5.—o9 d. as appears in 


The Operation by the Logarithmes. 


Thelog.of ( 1.08) the propoſ. rate 0.03 3424 2 | 
; - mult. 


— 


The log. of (10.063 J.) the in- 7 a , 
add 


8 


creaſe of 1 /. for 30 years. 


| The log. of (80)the rate leſs1 —2.903090 


— 1.905810 ſubt. 


The log of 10.063 —=1 29.063 6.957272 


urn. 


The log. of the preſent worth 

4 I. Annuity - ws: nn. 4d 
e log. of (30) the propoſed — 
Annuity Aa ; T4770 a1 

The log. of (3 37.74) the preſent 


— — 


worth of the propoſed An- 2.5 18583 
Wity. —ͤ —— 
which is 337 J. — 14 5. — 0. f d. | 


" 60 - At3feial Hitbmerick. col 
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CASE 6. 


1 Fnd out what Aunuliy to continue any ierm o years my giverſu 


of Money will purchaſe ar any Rate of Compound mere. 


2 Et. When you would know what Annuity any giren fo | 
will parchaſe, ficft (as in the foregoing Rules) find out the | 


Logarithme of the Rate, u hich multiply by the propoſed ti 
Gai that product be the Logarithme och LOBES oft 
to which add the Log. of the rate made leſs by i, and from that 
ſam ſubtract the Log. of the ſaid incteaſe of i l. made leſꝭ bn 
ſ> will the remainder be the Log - of What 1 J. will purchaſe 
for the propoled Time, to which if you add the Log. of the g. 
ven purchaſe mony, the ſum will be the Log. of the Annuity 
that the piven ſum will purchaſe. As in Example, 

' Queſt. 10 What Annuity to continue 7 years, and payable 
by Quarterly payments will 246 J. purchate. Allowing Rebate 
at 8. per Cent ? facit 12. 297 J. | _— 


The Operation, by the Logarithmes.- 
The log. of 1.08 the given Rate per An.——0.c33424 
) — 


- — 
which divided by 4 gives the log. of d . 083567 
(1.0194) the Rate per Quarter, — mult. 
The Quarters in 7 year. — 28 


— 


— I »„— 


44 The Log. of the encreaſe of 1 1. for 28 5 "_— 


a 


. Quarters, vix. 1.7138 


of 1.0194 01 94its log, t—2.287801 
KK Sum —2.521769 
1.7138—1 =.7138 its log. — 1853577 ſübtr. 


+ 


The log. of the purchaſe of 11. —2.663192 7444 
The log. ofthe propoſed Sum 264 2.421604 J 4 


— ——— — — 0 


The log. of (12.297) the Annuity ' . 
which the ſaid ſum will purchaſe 1.089796 


which is 12/.—055—11z 4. | 
More variety of Queſtions might be ſtated, but 
theſe to the Ingenious are ſuſhcient. 
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* 


„ 


Concerning the conſtruction 
of Coſſick Powers, and the 


| way ot expreſſing them by 


in the enſuing Treatiſe. 


Letters, together with the I 
ſignification of all ſuch Cha- 1 
tacters or Marks as are uſed 


6 Analytical Art generally called 
Algebra is that by iich, when a 


Prob em, or hard C zſtion is pro- 


” pounded, we aſſume the Quantity , 


+} 'y we 
. „ i Bag 


— 


464 Algebraical Definitions. Chap, g 
or Number fought, as if it were really Anon Er 
and, with this aſſumed Quantity, and the M 
tity and Qu intities gven, we proceed by unati" 
niable Conſequences, until the Quantity . firſt e 
ſumed is found to be equal to ſome quantity 
uantities really known, and is therefore it I 
allo known -- Sort 
„ 
Uthe 


II. CTY is either Numeral, or Lit 1 
22 CI. ; =” ap 
III. Numeral Algebra is ſo called, becauſeſ 
the given Quantities in any Queſtion are exp 
Fed by Natural Numbers, and the number 
quantity ſought is ſolely repreſented by 5 


40 Letter or Character taken at the pleaſure of WM tt 
Artiſt. a * 

0 | KS 7 
= IV. Literal Algebra is ſo called, becauſe whlſ®? 
— a queſtion is reſolved after this s) 


known or given quantities as well as the u u 
known, are all expreſſed by Letters of the Alp r 
bet, or ſome other Convenient marks or M 
rafters, and this is alſo called, Specious Algebrs © 
and when a queſtion is reſolved after this m Fall 
ner, at the end of the operation, there is diele 
vered, a Canon, directiag how the queſtion preps 
oſed, or any other of the like nature may MI 
Polved. and therefore is Literal Algebra, ac n 
ted more excellent than Numeral Algebra, fat Uh 
that produceth not a Canon without extraordeſ 
: nary difficulty; becauſe. the numbers firſt ging tt 
are by Arithmetical operations {6 interworapub 
A and confounded, that it may ſeerh a task too 


dious for the moſt ingenions Artiſt to trace q koh 
V. Toy 


1 


a wh 
1 2 N 
" We © 


_ 6 Ma | | hy | eta waa 
» N th + 2 , *. . - - 
4 
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Ky. The Doctrine of Algebra conſiſts in the f 


edg of certain quantities called Coſſick 
vers, which we ſhall immediately explain. 


V. Ina ſeries, or rank of Ceometrical pro- 
Arrtionals continued, procceding from Unity or 
Tae, whether they be aſcending, or deſcending , 
iel the numbers or Terms except the firſt (which 
: "Fhappoſed to be unity) are called Coſſick Num- 


ſeas, or Powers, as for Example, in this rank of 
exp tiaual- proportionals, viz. 1, 2, 4 8, 16, 31, | 
her 128, 156, GC. the ſecond Term (2) 1s caſſed 

J ſogh8729t or firſt Power, the third term (4) is cal- 


of Nie Square or ſecond power, the fourth Term 
His called the Cube, or third power; the fifth 
His called the Biquadrate, or fourth power; 
$2.) the fifth power, (64) is the ſixth power, | 
i the ſeventh power, Cc. is 
In like manner if you take a rank of Geometri- 4 
ul proportionals continued, and deſcending from 
| VIZ. 15 25 Is 55 165 225 Ce. or ly I 2» 0 45 
Cr. or 1, , u, a, Cc. The ſecond Term” | 
galled the root or firit Power, the third term 2 
Salled the ſecond Power, the fourth term is 
Med the thi d rower, Cc. | Y 
EVIL Whence it is evident that the Square or 
ron bnd Power is generated by the Multiplicatione 
2, be root or firſt Power into it ſelf, and the* 
zor de or third power is gengrated by multiply- 
gin the ſecond Power by the root, or by mul- 
one hing the root 3 times into it felt, and the 
o rate or fourth power is produced by mul- 
e of Ang of the third power by the root, or by 
mtplying the root 4 times into it ſelf, and 2 
iich power is produced by multiplying te 
Ieh power by the * Cc. As for Example 


{ 
= a 
be * * 3 
r | A 
—_ — — — a = - 5 2 4 8 —_ 1 1 3 8 EL? " _ 


=>. 


* 
* 


Power, or Biquadr te of the Root 2, &e 


ö * 
""Y þ * * ” 
% * 

* * * 
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If yon take 2 for a Root, multiply it bye 
ſelf, it produceth 4 tor the Square or fe,, 

power of the Root 2: Again, multiply 4 by 

Root 2, and it produceth 8 for the third powaf 

or Cube of the Root 2: Again, it you multiph} 

the Cube 8 hy the Root 2, it produceth the fourth 


: „ 
r 


In like manner 1: 3 were propoſed for a Rook, 
it beigag multiplyed by it ſelf, produceth 9 i 
the Square, or Second Power of 3, and 9 being 
mul:iplyed by the Root 3, produceth 27 for I 
Cube, or third Power of the Root 3, Ge. 
And alſo if + be propoſed for a Root, and Wye th 
be multiplyed by it ſelf it produceth 4 for th "* 
Square or Second power of (the Root) I, and i 2 
(the Square) being multiplyed by ( the Root de m 
it produceth 4 for the Cube, or third Power A mot 
(the Root )+ &c. ESE. 


Whence it is evident that the 4, 6 or 7 powep 
ef any Roots may be found out. without any re 
ſpect at all had to the intermediate Powers be. 
tween the Root and the power required; & 

ſuppoſe there vere given the Root 3, and it wen 
required to find the fifth power of it. I talk 
3z and ſet it dow times in order thus, 3, 3 
3, 3, 3, and multiply them all into each othef 
according to the rug, of contifiual multiplication 
and the laſt product (which is 243) is W 
fifth 1 of the Root 3, which. was . 
quir {6 30a Fry f 
Again let it be required to find the fourth 
power of 5, I take 5, and ſet it down'4 ti 
thus, 5, 5, 5, 5, then do I multiply them co 
tinualy , and find the laſt product to be 62. 
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by in 


en Root. | 


tf tices or exponents of the po- 
-* 4ners, becauſe they ſhew how of- 
In the Roots is involved into it ſelf 
0d f fr the x of ſuch a pow- 
r tk 5 as the Rank, or Scale 
andy i Algebraical powers placed in 
ofthe margent, proceeding from the 
* o ot 2, to the tenth power there- 
+] which is 1024, under which is 
mitted the word Powers, and 
wen then againſt each particular po- 
} Telwer, on the left hand thereof, 
expreſſed Index, or Exponent 
that Power, ſnewing how of- 
ten the Root is involved or mul- 
Ifiplyed into it ſelf to produce that 
tower: As for Example, againſt 
de number 64, is placed the num. 
der 6, which ſheweth that 64 is 
be ſixth power of its Root, or 
that its Root is multiplyed 6 times 


ter 64. The like is to be under-- 
ood of any other, 

Likewiſe if any two or 
. 14 


* 
4 


— 


Algebraical Deffnitions. 

s the fourth power (of the given Root) 
was required. The like may be obſerved 'in 7? 
te finding of any other power of any other gi- 


8 . ad * 
* . 
— 
_— 


[s 


lto it ſelf to produce the num- 


*'S2ITPU] 


AE 


— 


» 


VII. If there be a ſeries of Geometrical pro- 
jonals continued, and againſt each power» 27 

Rook dete be placed numbers orderly repreſenting.” 

9 i] the number or degree of diſtance of each power 

being tom the Root, ſuch numbers are called the In- 


| 


more Indices, or Ex- 


„ 
22. * by 


1 


1 | 


1 
93 


os 

., = 
* P 

4 5 =} 
- 8 


— % 
- ye = 
1 
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by the multiplication of thoſe Powers belong, 
ing to thoſe Exponents or Indices which you ad 
together; as in the foregoing Table let it 
required to find out what power of the Root: 
will he produced by multiplying 28 (its ſeventh 


power) by 8 (its third power,) in order tw 
"which I take 3 and 7, the reſpective Indices of 


the given powers, and add them together, and 


their ſum is o, which ſheweth that the thin 


power, and the ſeventh power of any Numher, 
or Root, being multiplycd togerher, will 

duce the teath power of that Root; ſo in or 
example 128 being multiplyed by 8, produceth, 
1024, which is the tenth power of the Root 2. 


In lize manner, the Indices 3 and 5 being ad- 
ded together, make 8 for a new Exponent, 
which ſheweth that 32 and 3 (the powers be 
longing to thoſe Exponeats ) being multiplyed 
together, will produce the eighth power, vi 
256, as appears by the ſaid Table, the like of 
any other 


* 


So that you ſce that the addition of Indice 


anſwers to the multiplication of their Corre-. 


ſpondent powers, 


And in like manner will the ſubtraction of la. 
dices, or Ex pohents, anſwer to the Diviſion d 
their correſpondent powers, obſerving always 
to make the power corteſpoading the ſabtr- 


hend (or Index to be ſabtracted ) to be the Dr 
- viſor. | 


: Chap. x (al 
{panents be added together, their ſum will beg 
exponent ſhewing what power will be producy 


I. Whg 


— 
Cs. _ 


= Dd * 


———— 
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| 8 , IX. When a Queſtion is propounded, and 


its 
Nation is to be ſearched out by the Algebraick 
Art, the number or magnitude ſought is gene- 
ally called a Root, and it muſt be repreſented ox 
fenified by ſome Character or Symbol, as mult 
te alſo all the powers proceediug from the faid 
Root according to the tenure of the Queſtion, 
in order to which there may be taken ſoine letz 


on of the Artiſt, as a, b, c, or d, &c. ta ex- 
preſs the ſaid Root, but to avoid confuſion in 
operation, by the commixture of known with 
mknown Quantities, our Mcdern Analyſts have 
teen accuſtomed to aſſume vowels to repreſent 
mknown Quantities, and to put Conſonants to 
ignite known or given quantities. 


X. If for the number or quantity ſought there 
be put or aſſumed the Vowel a, then its Square 
will be a, that is, a being multiplyed by it ſelf, 
produceth 44, that is 4 ſquared, or the ſquar 
of 4, for 2 time a is -a, and the Cube or thir 
power raiſed from the Root 4, is aaz, that js 
atimes aa, is aaa, and the fourth power accor; 
lingly is aaa, and after the ſame manner may 


any higher powet of .: be ſignified: | 

In like manner for the quantity or number 
bought there be aſtumed, the letter e, then ſhall 
the Square raiſed therefrom be ee, and the third 
power eee, and the fourth power eeee, and the 
ifth power eecec, &c. 


Alſo if b, or any other Conſonant, be put for 
a given or known Quantity, then its Square will 


I é be, bb, its Cube bbb, and its biquadrate bbbb, 


= .% 
* 
{ * 1 
25 
_ 1 4 
"x; by © 
p „ 
. 5 
. * p 
< > 
: & > 
f », * i 
_ 
» 
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ter of the Alphabet at the pleaſure and diſcreti: - *? 
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But by ſome Analyſts the powers of a, or [a 
ather letter, or Vowel, or Conſonant, are E 
dy placing the Index or Exponent ofthe power g 
in a ſinall Character, juſt after the Symbol, even | | Z 
= with the head thereof, vi. A, 3 8% 47, Gr lip- 4 | F 
nie the Root 4, its Square, its Cube, and iu | © 
Biquadrate, c. which may be further exempli- | | 5 
fied by the fgllowing Table. . 

4+ 

| 
| 

A Table 
|- 
8 25 — m 
$ 
8 
7 * 
* ö 4 


\ 
N - 


Table hewing the Powers of Numbers, and AS to exprediihe Simple Powers by 
Alphabetical Characters. 


un —_ 
ya — 


7 
£ 5 The Root, or fi firit Power 2 l 2 3 4 4 
S The Square, oc ſecond Power 2 n E = 16 7 44 | | 
. The — 67 Power. 2 1 1 4 I aaa | & | 
Te Biquidrate or fourth power ef -'Bx| 255 a | af 
IO The ft Power. by 3 | 32 | 4243 | 1024. | . 2 as 
. The fixth Power. 4 8 1 2 | 1] 64 | 729 40 96 29. 75 
The ſeventh Power. [1] 128 21187 16384] aaaν,ỹ.jS a" 
The eighth Power. , [1] 256 | 6561 | 65536| eee 


— — ——̃ V—ů 


. 


Tune t tenth Power. EF. 201 $9049 | 1048576 | AAGaARAA4A 2 a" 


—_ = — 
ITN * ; 
- 
. 


Frs a 


2 

* The ninth lower. | [1] \xra| -19683 | 262144 | a | af 
Fa £5 
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7 XI. The numbers made uſe of in ſolving of Al. al 
= gebraical Quetions, are either abſolute Numbers, | for 
odr Numbers prefixt. | 
* Abſolute numbers are thoſe which are disjuaq, | ett 
from any kind of Magnitude or Quantity, either 
FE known or (unknown) required, but ſtand ſimply | 
of themſelves, without having Relation to any | ma 
thing elſe, as 5, 10, 20, 100, 4, and * are cal- | my 
led abſolute numbers | 
Numbers prefixt are ſuch as are immediately | ade 
prefixt to ſome letter or letters, ſignitying an 3. 
Algebraical quantity, either known, or requi- | 
red ſuch as are 24, 44, 104, IOO. :4, 4 4, 344,4 
Feb, 3a, 5b* ; which numbers ſo prefixed, ſhew, | is 2 
how often the quantity to which they are pre- 
fixed, is to be taken, as 4a, ſignifieth that 2 isto | or 
© he taken 4 times, and 5bbb, or 5b*, ſignifieth | isj 
t the Cube or third power of h is to be taken | to 
5 Times, 4 is half of a, and 2b is two thirds | is 
of Y; The like js to be vaderſtood of any other. | ott 
And, | 
Note, that when you have any Algebraical 
Quantity or Letter, or Character, not having | anc 
y number prefixed to it, then 1, or unity muſt 'Þ ber 
e imagined to he prefixed, as 4, or 1a, b, or | fig] 
ib, Fr. | | th 


XII. As in Volgar and Decimal Arithmetick, | by 
in Algebraical Arithmetick, the operations are | Ho 
performed either by Abſolute Numbers, or by Al- | 
pPhabetical characters, in all the fundamental rules, | riz 
Dix. Addition, Subtraction, Multiplication, Divi- | 7 a 
ſion, and the Extraction of Roots: and note that | 

Where it is required to perform the work | 
dy abſolute numbers, that the operation is in | fe 
> every reſpect the fame as in Common Aron 

-, | he — tick. 4 


— 
4 
-. 
8 
1 * 8 


== 


+ + A F 4 2 
— 3 


* _ ts - * | g I ”—_ Ty" | * 
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9 


tick. But where it is performed by Alphabeti- 
cal Letters, there is an abſolute neceſſity of uſing 
ſome Characters, to ſignifie the Operation, an 
explanation of which Characters take as follow- 


eth. 


XIII. . The: Character (His a ſign of affr- 
mation or Addition, which & is placed between 


two quantities, ſignify ing that the 2 numbers or 
quantities between which it is placed, are to be 
added together, and 1s as much as to ſay plus, as 


| 3+6 ſignifieth the ſum of 3 and 6, is as much £ 
3 to ſay 3 plus 6, or 3 more Y which is 9 and 


7-9 ſignifieth the ſum of 4, 7, and 9, which 
Fr 155 a+b-\-c ſignifieth the ſum of a, b, and c. 
And here note, that when there is no Mark, 
or Character before any Letter or quantity, then 
is it Affirmative, and the Mark {-|-) is ſuppoſed 
to ſtand before it; as 4,is | aor = 14, and b 
is -|-b, or -|-1b, and bed is - bcd the like of 
others. of No 


XIV. This Character (—) is a negative ſign, 
andalways belongeth to the quantity or Num- 


ber which followeth it denying it ro be, and 
fgnifieth a fictitious Number, or quantity lefs 
| than nothing. 


So — 7 isa feigned number, leſs than nothing 


| by 7, viz, aS the height of the Sun above the 


Horizon may be affirmed to be 7 dep. or -|-7 deg. 
ſa when it is depreſſed 7 degrees below the Ho- 
ton, its height may be ſaid to be—7 deg. that is, 
7 deg. leſs than nothing. 

But when the ſaid ſign or Character is pla- 


cd between two numbers or Quantities, it ſizni- © _ 


tes that the number or quantity which follow 


9 - 
\ 
9 


= — 
eth 4 
— © 2 
* — 
» G ” \ © 
7 


enn, is to be ſubtrated out of ſome Number 
or Quantity going, before it, as 12—8 fignifiech 
that 8 is to be ſubtracted ont of 12, or it gui. 
fieth the exceſs of 12 above 8 or the Difference 
= between 12 and 8, which is 4, ſo a—6 ſignifieth 
the exceſs of a above 6, and it is as much as to 
e ( 4 leſs ,) fo -c ſignifieth that c is to be 
trom the ſum of ⁊ and b. | 


a — 


XV. This Chapter () is the fign of Multi. 
= plication, and ſignifieth that the Numbers or 
= Quantities between. ghich it is placed, are to be 
multiplyed together, as 45 ſignifieth the product 
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= of 4 and 5, which is 20; fo 2x5*8 ſigniſieth the 
product of the continual multiplication of 3, 5, 
and 8, viz. 120. £ | 

Likewiſe bxc. ſignifieth the product of the mul. 
E tiplication of 4 by c, and bxcxd ſigniſieth the pro. 


c, and 4, into each other. 

But for the moſt part Analyſts ſignĩſie the mul 
tiplication of literal Qnantities by ſetting the 
letters together like letters in a word, as « 
is the ſame with ab and abe is the fame with 


sc and this indeed is to be preferred before 4% 


theother as moſt convenient and fitteſt for ope- 
ration. | 


XVI. This Character () ſignifieth the Diffe- 
rencè between the two quantities between which it 
zs placed, when it is not known in which of them 
the exceſs lyeth. So h Nc ſignifieth the Difference: 
between b and c, which it is not known whether 
b be greater or leſſer than c. 


duct made dy the continual multiplication of 15 


XVII. I 


d | x A 7 
r «x 


T8 


ti. 
or 
be 
ud 
the 


77 


un. The ſaid 4 Characters defined in the 


13. 14, 15, and 16 Sections foregoing , wiz. 
55 2 and ea, may oftentimes have Relation 


Xe. 
* 
Ka 


| ch a Compound Quantity following the - 


Character, as hath a line drawn over each part 
of it, as for example, c4+b&d, by which you are 
| to underſtand that the Quantity (c) is to be 
added to the difference between the Quantities - 
(band 4) in which of them ſoever, the exceſs | 
lyeth. . : 3 5 
Likewiſe a—b cc which ſignifieth that the diffe= "i 
rence between þ and c is to be ſubtracted from the, - if 
Quantity expreſſed by 4. 2 


— — - 4 8 
4 1 


Alſo «x4c figniheth that the ſum of 6 and c 


44 


Anediately followeth it, but if the ſaid line were 


| Furthermore b. ſignifieth that the quan- 


_ | Tantity 4 is to be added to b —e. 


the line were not over d and e, it would fig- 


lence between c and 4. 


i to be multiplyed by the quantity 4, where 
take notice that in regard there is a line drawn 
over the two quantities b and c the ſign „ hath 
reference to the multiplication of 4 into the 
quantity c as well as the quantity b, which im- 


omitted, and the quantities were thus expreſſed, 
dub c, it would ſigniſie the quantity c to be ad- 


8 3 the product of the multiplication of 


ities c and d are or muſt be ſubtracted from the 
Quantity b, whereas if there were not a line ver 
de quantities c and 4, it would ſignifie that the 1 Iz 


| i 
And c e ſignifieth the difference between | RN 
be quantity c, and the ſum of d and e, whereas _—_ 
= 


u 


ue the quantity e to be added to the diffe- 


Iz nd 
} .* 
: * 


' 


XVIII. | * , 


- N 
>» 0 1 
. 

. . - 
* * 4 
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| *XVHI. This Character (/ is a radical fi 
and hgnifieth that the Square Root of the quay 
tity or quantities following it, is to be extra. 
Sed as / 36, ſigniheth the Square Root of 36 
VIZ. 6. —2—— | 
So \/ abſignifieth the Square Root of the pro- | — 
duct of the quantities à and , and abe is the 
Square Root of the product of the continual mil: 
tiplication of the quantities of, a, b, and c. 
But when you would repreſent the Root of ; 
Power that is higher than a 7 z then im. 
mediatly after the ſaid Radical ſign, expreſs the |* 

index, or exponent of its power in a Paretthie- 
is, as followeth, viz. „ (3) 64, ſignifieth the 
Cube Root of 64, which is 4, / (4) 81 tis 
nifieth the Biquadrate Root of 8, viz. 3. ] 

Alſo (3) ab, ſignifieth the Cube Root of the 
product of the multiplication of the quantities 
4, and b, and / (4 ) cd ſignifieth the Biquadrate 

Root of the product of the multiplication d 

the quantities, c and d. | —Y 


* 


And the ſiid Radical ſign doth oftentimes be | 

long to ſuch a Compound Quantity following 
it, as hath a line over every part of it. As for 
KL Example, . be ſignifieth the Square Root of the 

ſum of the Quantities b and c. So „ (3)a+b-c 
ſigniteth the Cube Root of the remainder, when | LI 
the quantity c is ſubtracted from the ſum of the 24 0 
= quantities, 2 and b, and ( (4) Abc) fignihetl tivi 
the Biquadrate Root of the remainder, when tbe 
quantity c is ſubtracted from the ſan of the Square 
* of a added tob. | _—_—_ 
' Likewiſe . Nee fignifieth that to tie 
3 quantity 4 is to be added the Square Root of Tit e 
= | remainder, when the quantity 4 is ſubtraded | 1 
| | from the ſum of the Square of the quaniepy 


. 2 5 — 
1 
Katt 


Sa s 
1 * 
3 pc 


- . LON 
3 
4 8182 
4 * 
925 
. 9 


9 * 
— bs 
Fm — 
* — 
2 A . 5 


res Definition.” ip 
a ul dbe quantity c: Abd theſe and ſuch like are 


ter the ſame manner may be expreſſed the 
mirerſal Square Root of be thus, viz 
(EF. which ſigniſieth the Square Root of | 
the ſum when b is added to the Square Root of 8 


, 4 — 
. We c. 


XIX. This Character (=) fignifieth an Equa- 
the | tion, or equality of the magnitudes, or quanti- 
the: | ties between which it is placed, and imports as 
the | doch as theſe words, vi. (is equal to) as in the 
zo blowing Example, viz. 3-|-4=7, which is as 
{much as to ſay, the ſum of 3 and 4, or 3 plus 4 
the ls equal to 7; fo 7+g9=12-1-4=16 imports 
ties | that the ſum of 7 and 9 is equal to the fum of 12, 
rate ind 4 which is equal to 16; and 98 12—3, ſig- ; 
| of eth that 9 is equal to the exceſs of 12 ; 
- [above 3. | F 
be Alſo 4*5=2*10=164+4=20 ſignifieth that 
ving | the Rectangle or Product of 4 by 5 is equal to 
s for de Rectangle or Product of 10 by 2, which is 
fthe equal to the ſum of 16 and 4, equal to 20. 


2 4 las 1 » 
* 1 DP - \ % 
* _ A 


hen | Likewiſe 22 = ſignifieth that the Quotient of 
' the [24 divided by 6, is equal to the Quotient of 8 
fierk | Uvided by 2. | 


vare | Again a-|-b=c—4 ſignifieth that the ſum of # 

Fo one is equal to the exceſs c above d and 5 
the G C 4 
the | +d=—"7; ſignifieth that the ſum c and d is equal | 
gel | a the Quotient of f divided by g; and ü 
5 1 Ne Y ſignifieth * Rectangle of 6 and 
f | -- $00 
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c is equal to the exceſs of „ above s, and (yant 
r fignifieth that « is equal to there. Mg 
mainder,when 1 cor 5, is ſubtracted from the uni- 
yerſal ſquare Root * d this will be made 
plain and ealie to the ingenious practitioner by P*<* 
the enſuing Example of this Treatiſe. « 
þ + 4 Ip M (2 — the word 
(greater) ſignifying the number, or quantity 
— lh the left hand of the ſaid C — + 
to be greater than that on the right hand there. F 
of; as 8&3 ſignifieth that 8 is greater than 3; |* ** 
- allo 4b Nc ſignifieth that the ſumof aand bis |*** 
3 greater than c, &c. 
XXII. This Character (c.) ſtands for the 
word leſs) and it fignifieth that the number or |- 
uantity ſtanding on the left hand thereof is lef- | — 
fer than that on the right hand. As 443 c. 20-8 
ſfignifieth that the ſum of 4 and 3 is le than |. 
the exceſs of20 above 8 Likewiſe At. be 
is thus read, viz. the Remainder of 4 being ſub- 
trated from c is leſſer than the ſum of b and e. 
XXIn. This Character, (:) is always pla- 
ced in the middle between 4 Geometrical pro- 
portionals, as in the following Examples, viz 
2 :4:: 9: 18 1s thus to be. read, viz. 2 
2i$t0 4, ſo 9 is to 18; or after the manner of 
the Rule of 3, it 2 require 4, 9 will require 18. 
Alſo b: :: 4: e is thus read, as nog 


ſo is d to e. And e : b:: cb 


Ad 


; 


# : 4+ billy 
is as much as to ſay as the Compound Quantity 1 
4 [ e is to the quantity b, ſo is the Compound ike 


1, hap: 1- Artificial Definitions. uy 
| ity c+þ to the Quotient of the Compo 
ns aut br +bb being divided by «a+e. L 
XXIV. This Character (= ) placed after an 
uni. ſumber of quantities exceeding two, declareth 
wade Ide laid numbers or quantities after which it is 
- by ſpaced to be continual Geometrical proporti- 
Tk 2, 4, 8, 16, 32, 64 = ſignifieth the 
rorg id numbers to be continual proportionals Geo- 
\tiry [|etrical, for, as 2 is to 4, fo is 4 to 8, and ſo 
— $8 to 16, and ſo is 16 to 32, and ſo is 32 to 
ere. h Cc. alſo theſe quantities, »3z. 4. h. c. d. e, 
1 31 fate continnal proportionals Geometrical, for, 

bg eis to b, ſo is c to d. and ſo is d to e. 


the 

r Or 

lef- 5 

— . 

than |. f : PL 

ö e 2. H A P o II. x 

ſub- 

k. , | * 

pl Addition of Algebraical Inte- 
| ers. 

2 8 

16 S in Common Arithmetick, ſo in Alge- 

) & | braical, Addition finds out the aggre- 

* fate, or ſum of two or more given quan- 


lies however expreſſed numerally or lite- ; 


+4 ly. | | | 2 
3 Il. When the quantities given to be added are 


Ke, and have like ſigns, collect the numb rg. 
refxed to each quantity into one ſum, and 
u 2 there 


—" ſign of Affirmation, or Negation, 


. 28 1 the leſſer number prefixed from t 


__— - 


"9 - : Ane r ” a | 0 
* . annex the letter, or letters of A/ 
of the girea quantities , and then pre hu 1 


j ** 


5 ſhall the quantity thus fou nd dete fun Cum & 14 


And here note that every quantity which hat 
no number prefixed to it, is ſuppoſed to have iet 
number 1 prefixed, ſo is a= 4, and b=rh. * 


| > RA Example. 


What is the ſum 46-64-26 ? Facit 6 
for the ſim of the numbers prefixed to e 
quantity, viz. 3, 1, and 2 is 6, to which. 
J annex the Character b, it will be 6 b, whit 
muſt have the ſign - p refixed to it, or elſe 
mult be imagined ſo to To, _ will--6b be t 


- ſum of the given quantities. 5ab the full 
of 366-j-2.b. An age! the — of—3cd.—! | 
Mere Ogg” of this Rule. is 
> 25 — 21 1112. K 
1 : 11abc Pong 
| neo to be added. i] i—248 i * th 


FTE —7a | Isele 


— — 


— — — — 


II. When the quantities given to be added as. 
gether are like, but have vnlike ſigns, th 


Preater, and to the remainder annex the lettF \ 
N 55 letters by which any one of ho > iven 2 

Uties is expreſſed; and thereto prefi En. 
7 TE or 8 to the "gn on that pbk 


4 


11 - 
1 4 - 15 , 
* - 


—— In * 
2 1 


7 N VE Algebraical Twtegers. we F. 
N herein lay the exceſs, ſo ſhall this new 4 
= We be the ſum of the wana propor: | 


f 


* — «rar 
| letit be required to add-|- 5fed toEhcd, the 


vil be found to be- 364; for, firſt, I-ſpb- 

2 from-|-5 and there remains 3, to which 
peer cd, ſo will there he 3c4, to which I prefix 
x -- becauſe it belongs to the number 5, 

in lay, the exceſs, ſo have I -}- 360 . 
el See the work. | 


a ; 
* 5 


lein ift it were required to add | 
J to—7ax the 5 would be 1 27 22 
e ud to be 34, becauſe the fign— 
Pongs to the number 7 wherein — 


1 
* 


delt * 


2 Find, M KE |, = date 


11 1 


Om agen ̃ —Üt———2r˙. 4 


— a >, — | 


«bc y the exceſs, ſec ihe work in ſun | | 4. 1 
he gen - "' Y ad; 
F More Examples of the laſt Rule. 9 


"fam | Abd ranked | ze — —16bed 2 | 


y 282 Addition of 


- Rule I find the fum of '11 044—7az to be 3aa, 
224. — aa to be * 


.- -” Are Examples of this Rule follow.” 


6 


= - 
- - .- un > 
7 * ' 
- : ” G 1 . 
* . * 
'T — " þ 0 7 | e 
TT . 
f <> . : Fx 
g , . ba , : 
a - 
. 


\ * 
a ws r 0 
9 . : 
\ : * 2 * » — . ; 7 0 P 
* 1 -» G . 
* * * MN # 
« * 4 g * 
* L * * 
1 , * oY 4 


* * +6 | | at 7 - \ SPOT 
. Os "oc | 3 
A _—. n 
3 44. Bar ag RT af 3 
e Y 3 a dia 9! M4, 
E Co 


"> 


Glue 90 4 
And here note, that i the e xed to [yt 
the given quantity be equal, and they have diſks 
rent ſigns, their ſum will be o, fo if 4 2 
were required to add-|-8bcd to—8bcd the f 


ſum will be o, the negative ſign deſtroying the 
affirmative. 


IV. When the quantities given to be addel 
are more than 2, and have different ſigns, the 1 
according to the fecond Rule of this Chapter] 
bring the quantities having like ſigns into one ſu 
that 15; che affirmative quantities into one ſy 
the negative into another, then by the foregoi 


third Rule add thoſe two quantities together, N © 

ſhall their ſum be the number ſought. | & 
Example. 

Let it be required to add the ſum of 344-74 - 

—244—54a. Firſt by the ſaid ſecond Rule l 

the ſum of 3444-744 to be Io; and the ſum 4 


—244—5as to be—7as, then by the ſaid thi 
34a, ſo that I conclude the ſum of 34 7 


sum © — ; Hh 
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„ When the ſimple quantities given to be ad- 
ether, be unſike, then (how many foever 3 
) ſet them one <aker another in'the ſame | 
— altering their ſigns. 


* xample. 


What is the ſum of 4b added to 304 Facit 
tele for the ſum. 


ele 


i ſt 
ng the 


added 


Ml | More Examples of this Rule follow. | 
| a | 0 be ad- 2b | 3bc 8b 
— | 4 ded. 44 2cd —3be 

? "af SON; | 3 


| Sum 1 = | | zbe-| 2d | + | $ab—3be 


Sum 32e — e, 


Agebrai cal Additi on of Compound 1 5. N # 3 


VI. The — of Compound Algebraical * i 

lategers is eaſily perfor med by the help of the fore- 
Jing Rules this Chapter, whether the Com- 

pound quantities to be added are alike, or unlike; = 
8 you may calily perceive by the work of the fol- 
owing Examples. 


— —— — — 


8 


Let it be required to find the ſum of : 34- 


A * 
. = 
4AM * 
N 
%.. 
. x 4 
- ».5 = . 
» * 
„ 
3 
- 
= 


b. their ſum will be 84+ 
- 14 4b 


- th 
= >» 
. 3 - 
2 LY E 4 
— 1 FA 
©. / 
- * N D ; = 
= \ 1 + Ls. * PY 2X * 1 
a as 9 , 
| _ 4. 
4 . 
a e - 
* 22 my A 
* * 7 
5 > 


CTR 
, 38-|-44=84x,and 3b--b—4b, whoſe ſumis$a-1., | To 
. 2 ſecond Rule of this Chapter. T4 d 
| Alſd the ſum of 6cd-|-3bb and 2cd—x5bb wil 
be found to be 854—2bb: for (by the ſecon i Rule 
of this Chapt.) 6cd-|- 2c4= 8cd, and by the third 
Rule the ſum of 3bb=54bb——2bb which two ſums 
added together by the fifth Rule of this Chapter 
will be 86d — 266. 2. 1 „ 
Moreover if it were required to find the fun 
of theſe Compound Quantities, viz. 1 5gg-|-8, |. 
—20 and ggg—3a-|-12. it will be 18gg-|-54-8 
for 159g-\-3gg—=18gg by the ſecond Rule, and 
the ſum of 8a 3a a by the third Rule, and by| 
the ſame 1 2+-20——8, the ſum of which 3 ſums | Fx 
is 18gg--54a—8 by the fifth Rule of this Chap- 
ter. | > < 
And the ſumof8þ—15--2cd and 24— 5 30d 
is 36b-|-8-|-5cd. And here note that in ſetting 
down Compound quantities to be addgd together, 
it matters not which of them you ſet hrſt, ſo that 
to every quantity there is prefixed its proper ſign; 
as 3a-\-b— ce is the ſame with þ-|-34 --cc and 
- with—cc-} b--32, &c. K 


We” „. Examples of the Addition of C onοοον. Alge- 
= 0 traical Imegers. 5 


cc— 183410. 1244 64 
To be ad-4 8cec-|-16—-8ab | 8a = Sd 
ded. 4 28 2-|-6ab —2ah— 244—24 "i 


sum Nec To- eee | d 


8 


* 5 
Wn To 5 


* Shall not. here need to give you a definition o 


| the ſign, or ſigns of the quantity to be ſubtra- 
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16cde4-4db4-5p INC 
— 8cde--2.4b- + 4044+ 


C—3cde—db wy ce 24 
sum $ede4+db4-5p | . *. 


— — — — OS — — — m — 


—_— — 


CHAP. III. 


Subtraction of Algebraick In- 


tegers. 


the nature of ſubtraction, but ſhall only give 
you a general Rule for finding ont of the remain 
der, excels, or difference of any two quantities, 
and that in all caſes whatſoever. 


|. When a Quantity Singie or Compound, is 
ziren to be ſubtracted from another, then change 


ed, into the contrary ſigns, that is I into —, 


and —into-{- ; ; which being done, add the two 
oo — together by the Rules of the fore- 


cond Chapter, ſo ſhall their ſum be the 
„or remainder ſought. | 


” 286. 


Subtrattion of Chap. 1. | 


. Example 1. 


Let it be required to ſubtract 3 4 from 8 , 
The quantity here given to be ſubtracted is 34, 
which according to the ſecond rule of the ſecond 
chap. is-4-3a, therefore mult its fign-{-be chan- 
ed into—, ſo will it be—34, which being added 


0 8. (by the third Rule of the ſecond Chap) 


their ſum will be 52, for, 84—3a=5., and 84 
and is thedifference between the quantities ſo much 
34. | 


Example 2. | 


Let it be . to ſubtrat—3bc from Abe. 

Here becauſe—3bc is the quantity to be ſub- 
wee, therefore muſt its ſign—be changed in- 
to+, ſo will it be +3bc, which being added 
to 4bc,by the ſecond Rule of the ſecond Chapter, 
their ſum is 7bc, for, 3bc-l-4bc=7bc , and ſo 
much is the remainder whea—3bc is ſubtracted 


from--4bc, | 
Example 3. 


Let it be required to ſubtract —3bde from 


Here becauſe— 3bde is the quantity to be ſubtra- 
cted, therefore muſt its ſiga—be changed into-+-, 


ſo will it be- 3bde which being added to —9gbde 

according to the third Rule of the ſecond Chapter 
their ſum will be—66bae for + 3b4e— gbde= 6bde, 
and ſo much is the remainder when— 3bde is ſub- 


Example 


tracted fm —9bae 


_ 
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8de by the fifth Rule of the ſecond Cha 


Example. 4. 


Subtract 3cd from 8de. The fign of 3cd being 
changed, it will be—3cd, which being added to 
ſum will be 8de—3cd which is the remainder when 
zed is ſubtracted from Be. _ 


Ex ample 5 


What is the remainder when —zbe is ſubtta- 
Qed from 2cd ? Facit zbc- Ac, or ac -3bCEöͥ0::tt.. 
In all which Examples you ſee that the of 
the quantity given to be ſubtracted is changed into 


| the contrary gn. 


More Examples of Subtrattion of Simple Mlge- 


braick Integers. 
Example 6. Example 7. 
From 3 C 4 —5bs 


Subtract 4 —Y3 bc 


— — — 


Remainder 3cd—cd | 5gbe=p$he = 


— Ac 4 | 13 * 


contracted 


—— — — — 


Ex ample 8. Example 9. 


From 1 
Soubtract— d + 2c 


— — —— — * Ss 


Remainder 34. LA | cde—2cde 


U 


Remainder : | 
contracted Ade | -—3cde 


And when it is required to ſubtract a Com- 

Pound Integer from a Compound Integer, the 
+ Operation will not in any wiſe differ from the 
former, obſerving always to change into — , 
and —into-}-, as will appear by the following Ex- 


Examples. 


From za 4b let it be required to ſubtract 
242 -. Here 2a—b being the quantity to be ſub- 
tracted from the other, its ſigns muſt be chang- 
cd into the contrary ſigns. And then inſtead of 

„you will have—24-|-b, which being added 
to 3. 4btheſymwill be a+-5b=34a 4b—24 b, 
n and ſo much is the remainder; when ſubtraction 
is performed according to the tenure of the Que- 
ſtion. See the work laid down as followeth. 


* "As 


\ 


au, Cg. 


N oor 


f 
4 
n 
ni 
Ac 
al 


Q »&=& of 


hap. 3* 4 Algebeaical Tetegers. 


From 34+-4b 
Subtract 24— 


Remainder 34-]-4b—2a-+b 
r 
- cantratted & * 


Example II. 


From zan —2 4c -ab let it be required to ſub- 
tract 44a-\-3ab—3dc. The quantity here given 
to be ſubtracted is aa-|-3ab—34dc, whoſe ſigns 
being changed, it will then be 44 — 34b4-3dc, 
which being added to 32d. ab, the ſum will 
bez a —2dc|-ab—44a— 3ab4-3dc,which according 
| to the ſixth Rule of the ſecond Chapter is equal 
to 24a H dc 24h. See the following operation. 


1 


˖ From 344 2dc gab 
Subtract a- 3ab—3dc 


— — — 


Remain. 344==24c4-ab—aa—3ab--3dc 


| —— — 


— 


Remainder | 
contracted 244--dc—2ab 


But when the given quantities are unlike, then 
| place the quantity to be ſubtracted immediately 
after the quantity out of which it is to be ſubtra- 
Red in the ſame line, changing its ſigns, which 


* 


nexed, is the remainder required, which wilt 
| admit of no Contraction, becauſe the quantities 


are unlike. = Example, Þ 


py 
—— 


| new quantity when the ſaid quantity is ſo an- 4 


_— 2 
* 
a 
* 


=” - Sabrraffionof Chape 


Example 12. 


Let it be required to ſubtract 3b 244 from Re 
7bc-\-6cd, the quantity given to be ſubtracted 


1 3ab-+ 244 which annexed to the, other given Re 
quantity, changing its ſigns, will give 7bc-|-6cd | © 
— z24b—244, which is the remainder required. See 
the following work. 

From be cd Fr 

Subtract 34b-+-2.44 Sul 

Remainder be 6c4—34b—144 ke 

| — ES 4 Re 

More Examples of ſubtration in Compound Alge- | ® 
| braick Integers. | 

| From 344 2bc 8rd—3dc 

* Subtract 244 Abe —2rd—gcd 


: "Remain. 344+2bc--244--4bc | 8rd-3dc--2r4-4-gde 


2 
3 — I ord 6dc 


—_ ——— —  — — — 


— 


From Bace-E 30 —be 
Subtract 4ace—cd—5bc 


— — — — — — —— 


&: | 1 FRF — — RR 
þ Se Þ2ace-\-46d-4-5bc 


| From 
. 
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RN N 


As in Natural Arithmetick, the remainder and 


| jou add 3a, the ſum will be 54a-|-3a=$a; And 


Leer is found to be [7bc-|-6c4—34b— 244, to which 


from =344—ibc-+$ab * 
cabtraſt 2.44—2bc—ab. 


— — —— — — — 


Remain. 344—2bc-|-5ab—2 447-2bc-j-ab 
Rem. | | 
at 44. Gab 


from 822 -|-3bc—34 zcdj-5a 
dubtract 3. | 


Remain.$4*-\- 3bc—34—52 | 3cd-{-$4—14b+3c 


LEY 


— —- - —— — — 


Rem. 
— 343-3bc—3d 


— —— — 


the ſum ſubtracted being added together will be 
equal to the number from which the ſubtraction is 
made; fo is it likewiſe in Algebraical Arith- 
metick; for if you add the remaining Quan- 
tity to the quantity ſubtracted, the ſum will be 
equal to the quantity out of which the ſubtra- 
tion is made. As in the firſt Example of this 
Chapter, where it is required to ſubtract 34 

from 8a, and the remainder is 54, now if to 5e 


in the twelfth Example, where it is required to 
ſubtra& 3ab-|-2a4a from 7bc-|-6cd ;, the remain- 


f you add the number ſubtracted, viz. 34b-- 
246, the ſum will be 7bc-|-6cd equal to the gi- 
ren quantity out of which ſubtraction is made, | 
bor 2.4b-}1 44 being added ro—34a#—2as they de- 

= 


- 
* _— 
o 


Rectangle. 


E tities alike, or unlike, if they have not natural ep 


: 


ſtroy each other, becauſe their ſigns art unlike, 
and this may ſerve for a ſufficient (and indeed | 
the only) proof of the work. 


CHAP. IV. boy 1 


— | 


Multiplication in Algebraick | 
Integers. K 


2 
. 


d 
+ . | 
4 8 
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I. FN Multiplication of Algebraical Quantities, [fo 
there are always two quantities given, to | By 
find out a third. „ 


. The two quantities given are called tbe le 
Factors, and the third quantity invented, or found Pbſet 
by the ſaid Factors, is called the Product, Fact, or 


III. When the given Factors are ſingle quan- 


numbers prefixed to chem, the fact is diſcover- 
ed at firſt ſight, and is performed by joyning 
both the quantities together in one, without f. 
any Character between them, like letters ina 

But ſpecialgegard muſt be had to the 6gys of 
the given quantities, in all kinds of Multiph 
AAS 3 cation, 


2 N 


4 


8 


1 * Algebbatek Intoyers. 28 
ation, th . fimple or Compound. Quan- 


nd" w . er with, or Without numbers 
to them: the nature of , the Br 


” 
d 


prefixe 


wholly” defending thereupon, viz.” I 192 
- thequantitices to be multiplied en the gn 
1 is both- or both then me 
ct or fact will be-, but it hey 
——— * the Las , and the 25 
Wea. the ſign of the product will be, as 
oY wr 6d - by the feveral examples fe e 0 


RS 
| OE. What is the i product of 4 4 de 
129 Facit ab, „ * UP 
k ebe ht bots the Fadtofs ate C E8d with 
+ therefore the fign of the produit is -A. * 
in like mauer, if the given factors had * 
und — b"the product would have been (ab or 
u che ſame a before, becauſe the ſigus of the 
ies, factors are both alike, viz. both—. | 
, © | But if the 2 FaQors had been-|- 4 and—5, 
t—4 and en the product or fact would 
ure N or—46, becauſe the ſigns of the Fa- 
| Pors are unlrxke, vi. "rhe one-|-and the other, 
b ſerve the ranks in all caſes whatſoever. 


n 2. What is the F of abc dul 


plyed by. cu? Facit abecd or- abecd | 
yan- | And if you had been to multiply - abc by—cd, 


e product would have been the ſame, viz. abet d, 
Talcecdl. 


But if the Factors had been—atc b cd, or 
i then the Fact would E been 
1121 becauſe the figns of the Factors are un- 


X More 


* penis; in' 
* Examples of the like Nee, | - 


ie” . ade 


——  — ——ẽ 


e -|-aabde 


wv, When the Quantities given to be 
at are Single, or Simple Quantities, (whether 


_ alikeor unlike) having natural numbers 
& 2 — in 22 let the natural numbers de 


3 ed together, „and to their product 
| the x ey {4 — Algebraical Quantities, 
they being multiplyed together. as * the laſt 
e; fo ſhall this new query 


found be the 1 
ptoduct required. As in the n f 
amples. . 
= — i, Let it be required to multiply 3 
5579. 


Firſt, I multiply the numbers prefixed to both | 4 
= -- quantities, the one by the other, viz. 9 by 3 
= ard their product is 27, to which | annex the 

letters contained in both quantities, viz. 4% and | 

= they _ 2744, which is the * or Fall 
required 
. Example 2. Let it be required to 
5 Here firſt l mals ly the 


Hehred together, viz. 3 and 4, and 
12 ; to which produd annex the 
both quantities given, viz. as "Us b, 


* 12446 for the product required. 


0 a ,  » * * o l e — WV a 1 d o 
; _ . 7 # | 2 2 
0 Py 9 oy , 4 noe 
y ” p 4 4,5 
N. 6 » - 4: * : ers. = = * __ 
* -_ » * 
ö o a — * 2 


+ 
"+ 
_—_ \ 


4.4.» 3d | 
+ Miva 3- What is the product af— 2 é 
17 23 firſt I multiply the given numbers pre- 

ef | fixed, viz. 3 and 5, and they produce 15, to | 

f — & which 1 annex the Letter ja both the quantities, 

. abc and — FE they * I gn to which | 

{prefix the ſign- g, becauſe the ſigus of the given 

of quantities were both alike, vi. —and then, will 

—4 ide product or fad be4-1 x abced. | = 

the 8 — is the product of +64 mal 

x to ply 2364 = | Ni _ 

s de Bett, multiply the numbers prefixed, we. 8 

uad 3, and the product is 18, to which I annex 

ties, | the Letters in both the given quantities, «+ and 
laſt | and it makes 28abcd, to which Lprefix: the 

the gn (becauſe the ſigns of the Factors were uvn- 3 

Ez. | like, ur the one-}-, and the other—) and then 
I be product will be— 18, . 24 
I More Examples of the like Nature. . 

y 34 [Multiplicand 8 | 48% | 

both'Þ —́,ñü!ũ⸗ł„7%%◯ꝗüͤñéꝗ ůü — 

„ Froduct 48/288 S | gie 
4 2. — — — ——— 


fan] v. When Compound quantities are tq be mul- 
| | tiplyed, the operation ( in effect) is the ſame 
with multiplication of Simple Quantities deli>. 
ien ed in the foregoing Rules, for you are- to 
abers multiply every particular quantity in the multi- 
make P'plicand by each particular quantity in the multi- 
rs df Phar, (not regarding whether you begin the 
the work at the right hand or the left) and then 


1 & the ſeveral products be joyned together at- 
X 2 cording 


4. 


K 
d = » 
I# 
_ * 
—" 


ere 
2 cording to the Rules of the Algebraical Addition, 
and that ſum will be the product required. The 
following Examples will make the Rule plain. 


: 


Example. 1. 


In the firſt place let it be required to multiply | 
Compound quantity by a ſimple, (viz.) i 
by . And in order thereto, Firſt, I multiply ; 
into ab, and the product is ab, and then into 
d, arid it produceth. ad, ſo is 'a«b+ad the pro. 
dus required, each member of the product be- 
ing affirmative, becauſe all parts of the Factors 
were Aſfirmative. | | 


"2: Example 2. Let it be required to multiply 
Multiply 4a-\-ab—c aa-\-ab—c by b. The 
= ——.--aab, and the product 

rti- 


| Product aah-|-abb-ic of ab by b is4abb, and 

. 542 | the product of —e by 

_ ____ I5—cb, all Which parti 

+ - cular products being joy ned, and one Compound 

quantity compoſed thereof, it will give a«-+- It 

ic for the produit required. See the work 
in the margent. | 


* 
y „ ” . 
8 * þ » 7 ” 
bd . « * 
= cc . 4 7 : 
bY * - F 
* * 1 — « 
- I . 
= * ” * 
d * 9 1 , 
© . 
898 - | 3 2 % * : 2 
8 * * 2 * 1 , 
8 , * } . 
4 FIR — Y FI x | 
1 —— = " „ . 2 „ a. . 
* 4 . L S*, - ; & —_ : h - 7 1 . 
- . * . 2 » 
Ly - # i % ' 
C2 = , - * * * 
o . - - ” 1 o Sr .u 
» 0 
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Example 3. Let it be required to multiply the 
Cmpovnd | quantity ac--dg by the „ 
5 quantity cd. 

Multiply Ac 

by bg 


acc -1-edg 
acd dag 


Product acc cd racd f ddg 


— — — 


- 


« * 


— — — 


firſt, Malti ly each member of the wultipli- 
and by c, and the product is acc+cag, then 
noltiply each member of the multiplicand by d, 4 
ud the product is acd-Cddę, which two products 
king joyned together by the Rule of Algebrai- 
and al Addition , the ſum is acc-|-cdg-|-acd-j-ddg, * 


ys lich is the product required, as appears by t | 
irti- Joperation. = 
und } Example 4. What is the product of da re mul- 5 
＋ Jiplyed by 3 7 | ? 
ork | I 
| Multiply da be f 
* adaa ¶ dale | ä 4 
IH” 1 | 


DS Rn 9 4 


| 3 6, Math y the WW da -bc by <Y 
the firſt mem of the multepl np 7. it ae . 
* hank 1 tas 74 


. 


133 


* 


7. the ſaid pa, þ | 
OO Picand 4 


»». 0s 


++ ” 
< » — 


K N 
* 


— n 8 8 


* 2 


= 268 — — Multiplication in Chang. | © 
4 plitand by (the ſecond member of the mul. Ru 
tiplyar) and it prodrceth a- abbe,; Wü - boy 
two quantities being joyned together give . 

adaa· I iahc—Faaib— abbe for the product required. * 


As you may ſee in the Operation. 
| Example 5. What is the product of a- | 
multiplyed by 2 —=c ?. WH — 9 


Multiply a+b—c 


by abc 


ac ccc. 


— — 


Prodect aa-24b—2aco-bb—2bc+ Why 


—— ] ?!: 


8 Firſt, Multiply each member of the Multipli- þy 
= cand by 4 (the firſt member of the multiplyar) 
| and it produceth a az—ac, then multiply each 
ſaid member in the multiplicand by &, (the ſe- 
cond member of the multiplyar) and it produ- 
ceth 4b-|- bb—bc, then multiply each member f \ 
the faid multiplicand by (the third and laſt Þ 
member of the multiplyar) and the product is 
——bc-cc;, which ind three products being 
yaeg together according to the Rules of Alge 
raical Addition, will give a«4-24b—:ac+bb—:k Þ 
er which is the Square of a--b—0 or product 53 
required, as appears by the whole operation. 


SEK. 


is * * 


pn = 4 * F U 
N * L y * * . PER - 4 1 N 
4 8 % * q 4 : ww * : 
* * * * * p = 4 # 2 ay : 
8 y b * * EI a0 = \ TI F * * 1 0 / F, * - - ? 
2 7 1 * '3 1 4 - : 2 = , 
* a ' * * x 5 ” * 4 N Yb 
1 Arme a 


And it there are gatural numbers prefixed 10 « 
n the Com Quantities, the operation 
Will not be different from the foregoing Exam. 


1 . * . 


29 


Ruß 


ples of this Ruls, regard being had to che fou 


. : * 


© 
— 


= 
— on 4 


. * 
= 4 ade, * Y 1 1 — + i 
[5 N _ n 5 2 * * 
* 0 8 - , Fn 8 bali 


en ae "Integer. wy 
{ | Rule of this Chapter, as will appear by the fol- 
bing Example. 

Ex one 
I pultiplyed by ab—3c? 


Multiplycand 36-|-2c * 
Multiplyar 4— 3c 


Produt 12bb—bc—6cc 


4 — — — — F — 


n ) the multiplicand by 4, and the 
required. 
by 2a—5 


Ay. / By the fourth rule multiply each mem 
u& is 1265+B6c ; then multiply the faid mul- . 
cand by—3c, and the product is— ger, 1 
de added to 12 8be, the ſum will de 
=: which is the product 0 
Erample 7, What ls the product of 24-1-26—8 
. | "yltiplyed by 24—5? 
1 8 Multiply 24-j-2e—$ 
— — — ———— 
444-\-4ac—164 
— 104—10e4-40 


pri, STE being 
TA IN 


= 


1 

F 3 ' 
. 4 
bs, 


* — 


, "IS ha 


* 2 — 


3 and 5-8 A?, all which vantf. 
ties * joyned together by the Rules of Alpe. 
braicaMddition will give-|- 4447}-4485=26a—100 
-|-40 which is the product required. See the work | 


. for e and EE 


More Examples is in Multi plication of Compound Alge- 
braica! Integers. 

Multiplicand 3b-|-2c net” 3b—6 

Multipliar ** | 8 


OT 5 96b- obe — 24b—48 * 
L M4 | 1: hs | OL ph — ——— 


Multiplicand 
Mu! * | 


+ 


n eee 


product Gab. 14 bbacd —bbcedd 


9 — — ͤ . — — — * 


—— 


Mult. 34A —16 
* . 44—6:—4 


2 


3 


I e 
4 7 —1 Bac—6bbe4-g6c 8 40 241 
—_— —b24—4bd-\-64 


Mt. | 


* * 0 
„ _— | 
* 
f 1 
= Py x 
* vi 


4. 


. ee e FT; 


w 
ET 


— — — —— | 


— 
6 = 
= 


dap. $4 Algebraical Integers. 
Moltiplicand 3ab\-4cc—24 
Hultiplyar 24b—3cc—4 


"21 3 


: 6aabb+-8ccab — 4aab 
: | — gabce— 1 2te*-+- Gacc 
 —Zaab—gacc-\-244 
frodutt r 
8 | 
hs CGH AP. V. 


—Diviſion in Algebraick Integers. 


. FN Diviſion Algebraical (as in Diviſion in 
* Common Arithmetick ) there are two 
quaitities given to .knd out a third; which 
quantity ſought is called the Quote, or Quo- 
tient ;and of the quantities given that which 
is to be divided, is called the dividfad, and the 
quantity by which it is to be divided, is called 
_ | the Diviſor. —_— 

II. when it is required to divide one number 
or quantity by another, if you place the Divi- 
— | %nd for the Numerator, and the Diviſor for 
2 de Denominator ofa Fraction, that Fraction 
o compoſed is equal to the Quotient that mou 

5 = ar 


5 


* 
8 
1 . 
= » * 
+78 * \ 
of * p 
* * 
” F N 


ariſe * 


F by the real Diviſion of the one by thy 
= Other. 1a FA 
. For if it were required to divide 4 by 3, the 
_ would be ?, or if it were required to 
vide 12 by 7, the Qaotient would be 3. 
The reaſon of which is the ground of the gene. | 
ral part of Diviſion in Algebra; for when one | 
uantity is to be divided by another, ſet the quan. | 
tity that is Dividend for the Numei ator of a | 
Fraction, and the quantity that is the Diviſor ſet 
for the Denominator. | 
So if it were required to divide the quantity j 
by the quantity «, | would place them thus, viz. 
1 which ſignifieth the Quotient of 6 divided 
2 a 
In like manner if it were required to Divide 
abe by ca, the Quotient would be And if 3 
were to be divided by 36, the Quotient would be 
— And if bcd were to be divided by 7, the 


Quotient would bebt. (x. 

© The fame is to be obſerved in Diviſion of 
Compound Algebtaick Integers, for 1 1 
were required to divide «-}-+ by c, the Q et 
would be *>, and if 56 were to be divided by 


n | 1 
34 I-bcd , the Quotient would be Has 


Mor 


HOPE SB 


 $ | Chap» 5- 


the 


| More Examples of Di viſion Accor ding to the forego- 


ing Rule. 
Dividend cd 3dce 344), e—f 
Divifor 7x | 150 a-\-b-j-c 
cd | 34e | 3aabe—f 
G > — — 
fe Ly AH 


— — — —— Q —_— — ¶ ͤ eK 


Divid end a*þ 15bb | Gan 
Diviſo r 30 vet | 3 


— — —— — 


— —„— — 


a* 15 644 
Quotient 
. 


——— 


— — — — 


II. When in any quotient that is expreſſed 
according to the foregoing rule, there are the 
ſame Letter or Letters repeated in every part of 
member of ' the Numerator and Denominator, 


| you may cancel ſuch Letter or Letters, but be- 


ſure that what you cancel in one part, to cancel 


the very ſame in all the reſt. So ſhall this new” 


Quantity be a tfhe Quotient, equivalent to what 


it was before the {ſaid Letters were cancelled, © 3 . 


Example. What is the Quotient of 54 di * 
nded by 5? According to the foregoing 


Rule the Quotient is = but becauſe the Letter 


| + is found both is the Numerator and in the 
a Pemominator , therefore cancel 4 in both of | 3 


Algebroick Integer. 30 


7 


- * 


* 


PT . 193 7 9 | 


. tity, I cancel it, and the Quotient r Contratted, 
5 or abbreviated will be. found to be 


304 | Diviſion of 
for el. and then you will find the Quotient to hp 
or bd 


Agaio let it be required to divide ab 
by ace, the Quotient is — and becauſe the 


letter 4 is found in every member of the Nu- 
merator and Denominator, caſt it out of every 


one, and thea you will have 4 = for the Quo- 


tient. 
Likewiſe if you were to divide 4 


by 2 the Quotient you would find to be 
— which being contracted by cancel. 
ling «+ in each member of the Numerator and 
Denominator , there will be found eher 


f for 
otient. 
bbÞb being - to be divided by 6, the 


83 will be 2 2 and by cancelling bin every 
part, there will ill be Ei for the Quotient ab- 
breviated, for == — * —and by cancelling ô i in 


every part, there will be [ib and — — AST 


IM To is + of obſerved whether the 
ſigns be-|- or—; ſo if it be;required to divide 
abe--cbe ; by bde—bce the Qroticnt will be 


LY = . Ard becauſe be is found in each quan- 


F: 


”% A 
* * 
1 TP 
* 4. 
* r N 
i " 


GEESE FAA 


FAT LL SS9 


Mare Examples 
| fore going ' Rule. 


TE N R „ 


Centradtons or Abbreviations in 
gebraielł Integers according to the 


Diviſion of 


Dividend 444 ad — aka led cd 
Divifor aa | 4 | 4 

ES aaa | ad—ak.ra | bed-herd 
Quotient — :? 


— — — 


r 4 | 

otient 2 
AlttedF * | A . 

POE EB 


IV. If when it is required to divide a Simple ö 


a Compound Algebraick Quantity by a Simple 


Quantity, there be prefixed to every member a 
wmber, or numbers, that may be divided by 
my other number without any remainder, then 
aſtead of the given prefixed numbers prefix the 
Quotient of each of the ſaid numbers divided 
ij the ſaid Common meaſurer, not neglecting to 
cancel any letter that may be found in each 
part of the Numerator and Denominator, ac- 
cording to the foregoing third Rule. As for 
bxample. | ; 
Divide 16e by 461. Here according to 
the foregoing Rule, the Quotient is but 
cauſe the . prefixed numbers 16 and 


4 will 


mit of 4 fora common meaſure, therefore 


[divide them both by 4, and the Quotients 
me 4 and u, which I prefix to the given 
Wantities inſtead of 16 and 4, and then the 


Quo- 


2 i, N : n a | 
k * — . q N 8 P 
- * % 
* . » Y . a — 4 
. . - 
| : | 2 
= 


A 
8 a "IP 
N 
- , \ n 
. 9 2 
* k 
7 


Quotient will bet, or =, and becauſe, 

is contained both in-fhe Numerator, and the B 

nominator, cancel it, ſo have you — 400 

the Quotient required. * R 

Moreover 1545-41 2bd being given to be divid. 
ed * 36g, the Quotient will be found to de 
5 act. * ; ; | 


For, Lfirſt diſcover that the prefixed numbers 15 
12 and 3, have 3 for their common meaſure, by 
which they being ſeverally divided, give 5, 4, 

and 1, which being prefixed to the faid Qpan- 
tities after 5, (which is found in every quantity 
js cancelled ) there will be for the trie 


* 


Quotient required. 


FFF. TE SSETT 


es of Contraftion in Diviſien, Acter- $9 


Nor. 
"ding to the two laſt Rules. 
Divide Bbc | 324bc 
by 45 164 124d * 
Be | 8d | 324 
164 | | I2ad 
— — — — 
R. * 
4 2 


* 
by . 
— 


| wr: J 

V. When in Compound quantities one or mote 

letter or letters is repeated in every member, 
then will the remaining letters in each quantity, | 


— * q 
"> 


LJ 
>. A..cT . 
4 L e 
12 4 
* 
0 « | — 


baly divide the ſaid quantity mich. 

any remainder, and the tieat will be the 

r or letters repeated in each number as - 
As for Example. | 


1. What is the Quotient of be-+ divided by 
He? Here it is evident that the * wall 
he 3 for proof whereof take the diviſor 1 
and multiply by the quotient 4, according 10 

the fifth rule of the fourth Chap. and the pror 


e will bete en equal to the dividend. 


. Likewiſe if it were require to divide 
* by b+c, the quotient will be found io 


1410 by the ſame reaſon if you divide A 
id>+244þ by b—cd— db, the quotient will he 
26 and if you divide the ſame dividend by 2 
ye nas. ooh =_ W's. i: 2 + 


The reaſon why —1 is the laſt number of the 
laſt example is, becauſe—c,or—1c is the laſt 
number of the dividend, for «according to the” 
thirteenth Rule of the firſt Chapter, when a 
daes ty hath no number prefixed to it; it is 
=_ to have the number, 1 before it. 3 
d here note, that as in Multiplication of 
Mgbraick mn phy — by +, and ihn i 


l divi e 4. 4, o "oO 


or— by - „ ts | 


„ 
1 
4 1 
=. | 
= 
- *"7 4 
4 +. 7 9 
8 K 2 \ 7 
8 * ** 893 2 
1 


— $5 * SY 


lige of the Quote will be --, but if you divide 
A by —, Or —, by-1-, the ſiga of the Quote will 
de = zſd if 3 be divided by :34, the Quote will 
be b, or · 41, and if — 3 be divided by — 34 the 
Qote will be-. , for if yon multiply—3a'by +4, 
the product will be — 345 by: the third Rule of 
the fourth Chapter foregoing. Alſo if you divide 
＋ 34 by—34, or- 3% by 3 the Quotient 
will be——bz for g= being multiplyed by , 
produceth — 3% und — 34 being mutiplyed ! yy 
I producctu- - 36. 2 


VI. From a due conſideration of the manner 
of operating the Examples of the laſt Rule, a | 
way may be diſcovered to divide a compound 
Quantity by a Simple, or Compound Quantity; 
and to find out the true Quotient when it like. 
wiſe will be a Compound Quantity, the pra&ice 
of which will be madeplain by the following 
Examples. | IT 

Example . Let it be, required to divide bac, 
by . Having placed the Dividend and Diviſor 
as is uſual in vulgar Arithmetick, and as you ſee 
in the following operation. 


a) ba-\ ca (Ac | 
—ta EI 
ca | 3447 
— C4 | ; 144). 08 
(o) i 0G | | 


| Then do I ſcek how often a is contained in bd 
(the frſt member of the Divider d) and the an- 
| Sata -. (wet 


=_ 


U 
33 


I which1 bring down the. Temaining part of the 
dvidend, Viz be e and dryide-be by e, and 


8 : 0 
OT FO - 
. , = 
n - 
s — 
3 
* 
* 
* 
| 
' 


| op product is -|-be, which 150 


$«-1-ce divided by 4 to be h 


Anchor 


3 „ which ſpbtragted from the Divi- 
"_ = | | dend 7} 


ad w | 


[65 
- be if II- 1 Rte of change 
its ſign into ule 0 
Chapter, and there remaineth 32 
bring down ca the next mem of the Di- 
vidend, and divide it by a. and the Quotient 1 
He, by which Lagain multiply (a) the Diviſor, 
ind the product Is ca, which ſubtrafted from 


there remaineth a, and fo the work of Di- 
nion is ended, — I find the Ototient of 


fret. is b times, 
nent, and r I — 74 


of if you multiply -H by C the Divifor 
product will be be-|-e-equal t the given 10 


gend. Nh mne \ 

\ Example: 4. Let it be requited to Gg 

Having dif 2-6 ERR and Dixi 
Roe dither 


in 1 to the work with a crooked lin 

* 5 - the Quotient, ; 
+9, Common bt = 

15 


. 
firſt m e Divi * nos 

(the firſt member of the Dividend) and th 

feth 4, which I put in the quotient, and 
by Mutipig Sch member of the Diviſor, mw 
and the-produdt is -H, W high | 
der the two firſt quantities of the; dividend 2 
wards the left hand, viz. under E- -be, and by 
the firſt Rule of the 2 Chapter ſubtract 
it therefore , ſo will che remainder be o; to 


there ariſethr in thequagicnt e, by which I multi- 
ply the whole Dixiſar.b+-, and the Product is 


; 


* 
- 
* 
* 
3 
bh - ” 3 


N W 1 


" Yis 3 Dns, E 
| e * e Remainder i is 0. ee the whole | 
x enn, 


ir re : 1; 


tit 
; 2 8 e * 
be Her | is 


* 98 A 

& © 4 - * , " 

: 5 

: * 

- 4 *% 1 4 (o © 
0 % 4 , 

h 44 


80 enn e r 
* Yor multiply — Diviſor le by the 
to the Rule of 
apter, — the Product yon will find 
to Ade 25 es which is eq 


P oY e * 4 


z. In like mann "FR if "a 
—de by 4428 uoti ent 
to be bJ-c—e according to the fol- 


* 


419 ie . 
1 od . 18 . 
. * + E Y 
„ — N 
7 7 + L $ : gl hn $- # | ; , 
* 8610 
, A : . 0 99 * 2 * 7 9 
8 - - . 5 0 4 : . * . K * 6 G 
1 Ls , s N | 
ws 4 * 2 - * 14 * - 1 1 . ; ® b 
4 1 od 4 * 1 
— | * » #þ " * * 0 5 7 7 7 . 4 - n . 
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— 
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I 


a 


7 — — 4 =. 3 4. 


Th 


i Ae 
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The work of the left Example explained. 


ln the foregoing Example, firſt L divide ba ( ( the 
firſt member of the Dividend ) by athe-firſt quan- 
tity or member of the Diviſor, and there ariſeth 
in the Quorgent „which is a, (becauſe the 
fgns of the Dividend and Diviſor are +) and 
thereby I multiply the Div»ſor a- d. and the Pre- 
dat is ba-\-bd, which I place under the two firſt 
members ot the Dividend as you ſee in the work, 
and ſubtract it therefrom, and the remainder is 
0, to which I bring down the two next quantities, 
9. +eaF-cd. . 

Then do 1 divide ta by 2, and there ariſeth 
in the Qucrient c, becauſe the Dividend and Di- 


viſor are ſigned ,) by which I multiply the 


ca- Cd which I 


ind Diviſor, and the 


pate under the Dividesdand ſubtract it therefrom, 


ind there remaineth o, to which I annex the two 


nexti and laſt. members of the Dividend. * 


.= and diiide de by--, and the 
( beciuſe the ſigns. of the Divi 


are different, .viz. the oge f, and 


tient 


aud Div. 


te other =) and thereby I multiply the whole 


Diviſor, and the ProdutfF is ae de, which ſub- 
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* 


trated from (.de the Dividend, the re- 


nander is o, and: ſo the work is finiſhed, and 
Ie gien ariſing by this Diviſion is 4 ce, 
5 r* prove at your leiſure. 


tities-or. members of the Dividend 
of the foregoing Example are not placed in the 


fame order that is there expreſſed, che effect of 


the operation wilt be the Poona as Fer may ſee 
I work. 1 
244 710 f Hi d, We 57 


Wire : y 2 6 Divifar 


gert quatwitics in the Divi 


- Diviſion of * 


hes a - * 
5 1 — 
* „ 0 h l #- 

= | 6 

. > * 

= ©, » 0 
, » ; 
b - 
- . 

* i C . 

— 


Diuiſa- Druidind © Quoti em 
e G abs 


; Fieſt. 1 divide ba by 4, and the 8 is b 
by which l multiply the Divi/or K. and the 
product is b. -A which I ſubtract from bete 

and . i (by the Rule of the. third 


8 Rules = of Aude is eld d for . and 
a; expunge each other.) tlien to this remain» 
der de I bring down the two next quantities of 


the - Dividend, viz. —e+bdwhich being annexed 


to the ſald remainder ca—b4 it then Land 464 


_ new dividuaH) ta —bd— but id and 
deſtroy each other, and therefore the dividual 
* contrated is e ee, which Idiside by a-+d.as 
| before, and che Quotientis-J-r, by which I multi- 
the Hier, and the oduff is ca-+-cd, which 
ing ſobtraFed from the ſaid dividuakee>—ae, 
the remainder i is ca” e ted which being con- 
tracted; Lis e ed, to which I joyn the two 
d” it makes ( c= — 3 
and” it es (ere de -. % 
ea and E e deſtroy each 538 
vidual, which I divide by the ſaid Diviſer 


and the Quote is —2 ; by which I multiply the D- 
| wiſer |. 


4 * 
2 
— + WF 
—_—— 
- ERS 


. 


8 * N * "ny 
” * * 
i oi 
1 
” 
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| following Example. 
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ner, and the ProJufF is —ae—de, which ſubtra- 
ded from 4 ( the dividual the remain- 
der is —4c— rp and ſo the work is fi- 
—— and 1 find the Qustient to be b4-c—e as 
ore. 9 = Ie 
But here note by the way that it doth not 
always fall out that youareto divide 
the firſt member of the dividual by Note. 
the firſt of the Diviſor, but by ſome 
other member which you can diſcover will do the 
work without making a Fraction. As in the 
6 o F 4.4 


Example 4. Letit be required to divide a ce 


by ate ? 


Firſt, I divide 44 by «; ant there ariſeth in 
the Quotient , by which I multiply the Diviſor 
e, and the Product is a«--ae, which ſubtra- 
Qed from the Dividend (a. ee) the remainder is 
—ee—ae for a dividual, aud then do I not ſeek 
how often a is contained in ee, for then the an- 
ker would be a Fraction, but 1 divide ee by its 
correſpondend D. vi ſor e, and there ariſeth—e, 
to be written in the Ouorient next after 4, 
but not e, becauſe — divided by + quotes —. 
Then multiply the whole P, viſor ge by —e. - + 
and the produg is —a<—ee, which ſubtracted 
from the ſaid dividual —ce ec, the remainder is 
o, ſois the work ended, and I find the Quotiem 
to be a—e. See operati.. — 


® » 6 *Y 7 4 
J ; Chap. 3. 
0 | 
x . | 
- 1 
=D) maſs n 


. ac Soy - 1 * the 

—et— ac Fj 

3 _ F 

@ 9) 1 4 is 


Example 5. If it were required to divide 44s 
b4-b bard-3bd b 44. ha by the Quotient w 
be found go be a6, as appears by the work. 


aa-bd) aaa ebd4-bag-bbd (afb 
| 444 + ad . 


1 


e 
Example 6. If . | 


de divided. by -T b the Quote will be e 
} As by the operation. 


= 8888 r 


| * ) . an ue 


, 


FS. 8 
\ abd I bba 
aba bbd 


=. 


„ | Algebraical Tatege or. 36s, - "= 
Exemple 7. Let it be required to divide 8 
Hell- Kol- -24bec- HA be- 1Scc by 3be-y 46s 


the quotient will be found to be 6ab4-3bc-1-a4c. * 5 
dee the following operation. 4 
a 4 


er «Dividend | Quotient 
adds rr Dee 


FR 


by + 12bcc+ 16ce 
| ric ts 
F BUR les was bt 


When Algebraical Diviſion” according to be 
Rules before delivered, will not .exactiy- r- 

form the work without any remainder, | 
you may place the Dividend and Diviſor Fra- 
don -wiſe, which is indeed the moſt general 
practice amongſt - Algebriſts ;.ſior: elſe proceed 
in Diviſion as far as you can by the pre- 
ceedirig method; and then place the remaiader 
| for: a Numerator over ther Diviſor, as in the: 

following Example, where aa—bb-+-ac is divided 


J | by «+6, and the quotient is bf 2p the ber. | 
| mainder being-|-ac. no 


& 


rak0rs 
5 vi vid; 90 


The Doctrine 42 Algebra wo 
| Fractions. Ang. Firſt, 


2021100 > 


a 


. 3 
| Of Reduttion, : 
1.3 E chat Intendsitd; col ſiderable- proficiedcy 


in this ny ſtærĩo $ Arti hmaff be very 
cqualnted:wit h:the tine of Vulgar Fra-i 
Gen "Shed 2 alas: therein! — : ſub>! 
betend: Fat a 12 whatſoever in Ain 
— — aye their depeudence thereop- 8 
ny mheing wrougut in e ery reſpect as vulgar Fra. 
they are both belprof the Rules contained 
in dheſeveral Ohapters foregoingq - aud there are 
E verpifew queſtions ſolved | Algebraitaly ;- but 
3 What- have one or more FOO Ten in 
| its operatisn. | * I FE 


19 


| 6 

To reduce Rad ane 3 Dal N 

3 tos of the ſame og baving 4 com- { 
mon Dnomin- tor. ** 


II. When you" ci vc algebraical Fra- 
© £tions to a common Deneminator, multiply the 
=. Numerator of th Action into the Deno- 
or denom of thereſt, ſo ſhrll the 
. * a 1 E to the ang 


„ | Algebraick "Frabtions, 317 
ge firſt Fraction, likewiſe multiply the Nu- 
:; mga rs ot the ſecond, third, cr. Fractions in- 
i: yl the Denominators except its own, and i 
+2 Yhe ſeveral products ſhall be ſo many new Nume- = 
fuss; then multiply all the, Denominators on-. 
manly, ſo ſhall the product be a common De-. 
- "_ * * 


: | 


; 


r 

19 a YT | | | * 
Example 1. Reduce yo and — to a common. 
| * e | | 12 
penominator. Multiply the Numerator 4 (of 
de firſt Fraction ) into the Denominator (=) 
ii the ſecond Fraction, and the, uct is ec, 
y [ir a Nomerator | =«, then multiply 023 the 
umerator of the ſecond Fraction into ( b the 
denominator of the firſt, and the product is ab, 
a Numerator = 4, then multiply the Deno- 
wators together, viz. „ into c, and the pro- 
lc is the Denominator common to both the 


merators, ſo will the 2 new: Fractions. be 
"TG ot x *& 3 


Tad — for — = — and — —. 
: | 3 bc „ bc c 
g „ 
Example 2. What Fract ions are —, — and 
IV | 83 | 


. 8 
i having an equal or common Denominator ? 


* and, bed 4 cea + | | 
eit — and —, for axaxd=aad, = 
. , 4 5 


aerator «, and uc -A bed the Numerator 
Wand cee cc the Numerator , and 
za which is the common Denomj- 
War, . $7)! * ” ; V2 id - LING 
| „ 57 20) 3 ; 
" a. - 

_— +> 


th. | 


8 27 
* * . 2 4 


LY 


2 " * * 88 1 . 
: = . * 
Os 
. 4 1 1 . d . A L. - 
1 ? \ | . - n 
- \ v3 


1. reduce an 1388 RY to its — I 
h Term equivalent. . 


44 . 


iI. When in the Numerator and Denomi- 
mator of an Algebraical Fraction, the ſame læt- 
ter or letters is contained, then cancel the ſame 
in both and if there be any numbers prefixt, 
- you can diſcover any number that will divide 
them both without any remaiader, then prefix 
ſe quotients inſtead of the numbers prefixed 
before; ſo ſnall this new Fraction be of the 
fame value withithe Fraction —4 l 3 
; dt] y cancelling] "1 IV 
r be teduced to 5. in the Numer fide 
tor and Denominator. 5 05 — 435 nun Num 


| Aldo 2 by being reduced to its bock "Le 
6 "SW 
terms will be Ze by cancelling bd in ever oe 


and dividing the prefixed numbers by 9. 2 
Niob Examples follow. be 


he *b 166 404 In 


1 ; cae 8 orig 7 D529 ; 
, ow ES 


40 E — * 1 — — — ® — 1 1 
_— m t2ade+16adb =36-+4h © 


— — wm tm — N 14 
f Wa 4187 a 


if you. can in a 8 Algebraicat ; 

| fraction) diſcover a quantity that wil divide 
mme Nhmerator,, and Denominator withont any | 

= rettainder, (according to the ſixth Rule one 
_ Cha ptr ) then ' ſhall the _ Wo a 


4 o 
4 4 as 
oy , V : 
2 88 DL 1 b " k 
. * 7 
1 <F "I | i | . - 1 . 


: 
' 


; 


ner, © 


A 
4 
. wy 
2 = 
5 "I 


Ane! ale, 3 


Numerator and a new Denominator equal 
I; Fruction in * gen Tu. As 1 the 


+ 33 45 — 560 i 
— 4% ==aa--bb 


Pf reduce 7 mri ge” to an, Algghraical 


2 & IV. Multiply the given quantity by the in- 
_ mded Denominator, ſo ſhall the Frogud be the 
u Jamerator required. As in the f owing | Ex- 


[ples 
| Let it be required to reduce the quantity b 
£4 Fraction, having ad for its Denominator. 
rer ode which I multiply the given quantity 6 by 
8 40 ad the product is the Numerator, viz. 2 


* bn be the Fraction required, for — 


= | 
Alſo i it were required to reduce the quantity 
to a Fraction ,; 1 Denominator ſhould be 


He, it would be — * ; 


required to reduce a mixt quantity : 


c aſjey by by _3 
" Denominator of the Fractio l Patt, and 15 
the product to the Numerator the Fra- 3 
0 r ſia ar, 3 


t, ſo ſhall the ſum be he oye 
a un Ele: 5 Sa | 4 | 
ct | - fla | £ 
he 24 e 


1 „ j - * . = , | 
» —""_— > N 
—_ , ” - 7 8 &- 
k F —# 
8 8 . 1 _ 4 : = WW _ i ry 


Ie be 
; ÞÞ a Fraction, miiltiply the Integral 


i14 +4 


2 


* 
— 
F » Ss 
” 5 
- = * 
Ko * 


* neee. 8 


the _ part +6 by the Denali * 
and the Produft da-|-db which being added te th : 
numerator c, makes ohne Mad the numerator, proc 


to- which ominator, L 
a abe * engines * 
on = forcthe.anſwer. = | . 


VI "Wit you are to expreſs an Algebraick In- ad. 


teger Fractio on-wiſe, without au Aſſigned Deno-Juto 
E. 


miintbrh then make the given N the Nu- 
merator, and 1 * Denominator. 


Se vil a be — and ed will be EM, 4 A 
| Fes; 


. 5013 ox ILL : on r 11! i} 0 EEE s | 
Alt be Z zh 1% 1 4A «34 1 4 £4 "= Io 
| Theſe things are ſo Jan that t 2] nets 
frther explanation A umples. | #1 1 th 
bd 
[ 81 2 3 


M's H AP. VII. 


Of, Addition and . : 
4. Alpebraical Fractions. * 


ft 10 <4 *. 3281 1:; 0 


> FE WS. the Fia its give w be, Ae * 
_ ether have an equal or common] 
2 mator, add the Numerators togethe, |, 


SF and file ce b their ſum for a Numerator over the 


* 1 1166 | „. dt 
a- 8 ' F v B ; 
bo A 3 . „ 


1 


15 42. 
i 


Example 1. What is the ſum of 7 and 7 25 Fa- 


at = the ſum of the Numerators, viz. 4 
In. Id bete whit which placed over the Denomi- 
eno-Juator b, gives = por the ſum * e 


Nu- Example. 2. So alſo the ſum of £* 5 dF will 
— bs 
Ale 
1 hy, 8 ' Tr f 
44 Example 3. And the . | : * — | 


ok e 
[at —— vill be found tobe — be "the um 


dm CtheNumerators is eine eee 


Example * What is the fur of = ad 7 
a 


ad +> 
” Ar the given Fraction being reduced to 
| | tebmmon Denominator by the ſecond” Rule of the 


| _ 
ixth Chapter, are 7 2 and -—whoſe ſum is xn 


tor 
ire 


4 


* en 
Fe” | Ende” 5. What is the A | 
& e. 3 


4 
08 aft”. 111 
1 U — - 
ol n 5 '4:. 
» FT * 5 
þ * 
1 wt P 1 - 2 - * 1 > = 
* 1 * * # 


n A * 
* oh is 


| _— ? ESE : rh Rs * — a. FR Y 
0 24. lh - 
4 % oo * * 


. When it is required to e 8 b. 
ties into one baer add Lo on ie 

| her by the foregoing Rule, and mevis 
bring the Integers info one ſum, aud wenn 
eie two nes will be the fum required.” 1 


x a \c A . TY . 


x — 


What! is ; the ſum of 4. — 2 44 — 
N 4 * 


3 Tue Sum of the FraQtions? | 
. being added by the forego-> . 
ing Rule is | 
To which ſum if yon add” | 
the late _ parts of the! 2 
propounded mixed Quan- 1c: | 
___ the ſum * wille Ce 


aan, of Algtlraicd Frattions. 


4 m. if the 2 given Fractions have nat a chm. 
mon Denominator, then reduce them to ſuch 11 * 
the ſecond Rule of the ſixth Chapter, then ( by the on] 

Rule of the third Chaptet) ſubtract cher Nu 
merator of the Fraction to be ſubtracted fro : 
the Numerator of the other Fraction, and place] 4 
the remainder for a Numerator over the com- 
mon Denominator, Which new Fra — ſhall be 
the remainder ſought. As in the following g Ex 
amples. - 3 wo 


1 
If yon would nn — kom — Take the ther 


- 
— S * 2 * 


__ Numerator 46 from the W be, and the 
tiemainder is bc—eb w hich being placed over the 
W | Deu | 


- * 
_— 


9 - "of Arne Pr. 8 
en. Drtomiaaror e, it will de x for the re- 
nh kinder, or difference ſought. 

m zAlfo let it be required to ſubtract. 


ab+-c--18 


" be-+$6-—24 7 | 

'4 | from ; b-+c : 
| The Difference of theo 3 1 1 

. . 50c— 24-ab-c 18 1 


Which remainder or diſſerence 

king made a Numerator to the ({ bc + 4c--6--ab 
+ ſammon Denominator will 1 — 

tie difference ſought, whic 


SP, | 
uud if it were required to ſubtract — 


tom 40 T The given mixt quantities will 0 by 
42 rh | Rule of the ſixth 3 be Wan a 
Fl: Which wil be redu- 
a ws to theſe Fractions o 


from dame value, having Ry 
place wm Denominator, . * VF | 


3 bl . a 74 45 


U be 1 | 
j Ex | And if from Ft s) 1 we 
_ + {or $4484 obe; you ſybtragl OO 


the 


_— i 
o_ TT 


e © 


n CHAP. VIII. 


4 —— che 4 
In like | mariner K from it be required u 1 


Sha — Firft by the fourth Rule f the c 
ſixth Chapter, reduce the quantity « to ibe in- nt 
proper Fractional Quantity * and therefrom 


-ſdbtra@ the given Fraftion — — ſo will you hare 
. „ 7 


5 
24 


the remainder ſought which is 4 
- X 4 


Multiplication and Diviſic jon oi 
Al e Eragtions,, 8 


x. Hen- it is ques to rattipty Jug 5 
VV gebraĩcal Fractions the one by the other * 


the work is the ſame as in Vulgar Fractions, f 
if you multiply the Numerators of the given Fr 
Rions together, and likewiſe their Dationiidate i 
_together, and place rhcir Refpegive Produa f, 
2 new Namerator, and a . Denoftinstcchen 
new Fraction ſhall be the Prot 10 vired 9 5. 


5 1 ir 2 15 


227 = 


A 


m 


Ex 


2 N E Aigebraick Praflions. 345 | 
108 __ r. What is the product of 22 5 


the el by = _ 2 facit 228 E for gazab= gaab, which 
im- I the Namerator, and c eb the Denominator. 


from Example 2. 8 is the Product of my 
* 2 by Err facit ; for 4d. 
ic zc de gced, which is the Numerator. 


Example 3. What's the Product of PE. - mul- 


5 , F it _Ldach + 8ccbb-+andd + bas 
| : [iplyed 3 8.7 acl 2 


da+be 

— . and 8 by the 
Ab a 

X 

4 of | d b 
7 — Which is the Product re- 
FN ” 5 

Example 4. What TY product of 4b multi- 
ed N ? Facit ; for 43 and 

i; 8—Þb aab-+ abb : 


z 


— 


f 1 


5 — which is the Product required. 
_— 5 * 0 | 
* U. If it ſo chance that you have a Fraction to 


n 
Bat 
at w 
1 
99 
met 


|: E multiplyed by an Integer that is equal to the 
Enominator of the Fraction, then take the Nu- 
mator for the Froduct. | 


| 'Exanple. What is the Produt of 2 


ee 


% 1 . - 0 
£ kc K , L 
\ 5 , 5 
-. . * 1 * 
» C4 _ ” 


6 we 
G = 
” 
4 * ® «7 
p * 
* = 
- _ 
o 4 1 2 * 5 x 
* we Y 


336 Multiplication and Divifo» Chap, Wl 
The reaſdn of which is plain, for the Numer 
tor being multiplyed by the Integer, and the fame | © 
Integer being put as a Denominator to the Pro-. 
duct, the Quotient ariſing by the Diviſion of the 


Numerator by the ſaid Denominator, will be e. 
qual to the  Namerator of the. given Fraction; I 
F | a 
ſo — b — =. 
5 b 
III. When it is required to divide one Alge- 
hraical Fraction by another, if they have a com- 
mon Denomitator, cancel the Denominator, and 
divide the Numerator of the Dividend by that of 
the Diviſor, ſo ſhall that Quote be the Quotient Kg 
ſought. | | | 12 
39 4 abe bee” 
S0. if it were required to divide — by — the © 
| | +& . ©:::1 18 8 
Quotieat will be found to be = for, having 
Wet 3; ET 
caſt away the common Denominator 4, and di- 
vided (abc) the Numerator of the Dividend by 
(bee) the numerator of the Diviſor, the Quo- 
* 'K.. 


tient will be "ng which is — by cancelling be in the — 
cc Cc | 


t 
i. 


9 Numerator and Denominator. 
IV. When the given Algebraical FraQtions | 
= have nota common denominator, then multiply 
iz the denominator of the divifor into the Nume- þ\ + 
> rator of the dividend, and the product is a newf 
2 numerator ; alſo multiply the numerator of the 3 


diviſor into the denominator of the dividend, and 
the product is a new denominator; which new 
Fraction is the quotient ſought, and this is a ge- 
neral Rule in all caſes whatſoever, and is the ] 

X ; ſame with diviſion in Vulgar Fractions , only v Di 
=... keeping to the Algebraick Rules. Exam. 


1 
AW © P 
"3 X 


a . 
; Li 


0 
_ | 2 2 
hack 4 8 * 5 - * 
o K* * 7 * - 


5 
. „ 
1 - , * = 
Py 
* "= ry —» 8 
. 
* 


: 
G + P 
£ 


| G q + J of fake + Full 557 
er. What! Is the avon of — being di 


ide by = facit — * , , for c=, (the new 
- Kumerator, ) and axb=ba (the new Denomina- 


Likewiſe, if it were required to divide E 
4 
2bb |  3a8-+446-+bb ORs 
— the Quotient would be 5 . for the 
t of ſumerator of the dividend is 34K. and the de- 
cnt nator of the diviſor js ' a-|-b and 233% 
al = 2041-4ab-)-bb. which is the Numerator ; 
ne the numerator of the diviſor is 246, and the 
Feominator of the dividend is c, and 2bbs a= 
, which is the Denominator. The like is to 
ving ſrobſerved in all caſes both in Multiplication, 
1d K Diviſion of * Fractions. 


tions | 
tip) f 9 H . IX. 


— 


f the [de Rule of Three in Algebraick 


* and Quntities. 
| new 


A _ E Rule of Three in Algebraical uan- 
Bn repreſented b ies Letters, (whether it 
Direct or Inverſe) di 8 ot om the Rule: AX 


2 ny 
* = 8 » 
— 8 . » 4g X 


* 


*. 
2 
. * 1 
" 


| 4 328 "It: en c | 
of Three in Vulgar Arithmetick, Reſpect being 
had do the Rules of Algebraical Multiplication 
and Diviſion, before delivered in this Book, for 
(ia a direct proportion) if (you multiply the |. 1 
cond term by the E third. and divide the Produg 
thereof by the firſt the quotient will be the fourth | 
| quantity ſought 1 in proportion. 


4 F 


F Example 1. Ifrb gives c, A will 4 give? 
Facit—- 


In this Example the ſecond and third quanti- 
ties, are c and 4, Which being multiplyed toge, 
ther,” produce ci by the Third Rule of “ 

fourth Chapter, which being divided by G) the 


| L | firſt quantity, the quotient is 7 which i is the 


fourth proportion ſought for. | 
* c 
b t- 0218 4 — 

b 
Which may be proved according to the proaff 
of the Rule of Three Direct laid down in ther, 
Tenth Chapter of my Vulgar Arithmetick! id 


For, 
4 | The Produtt of the ſecond and third Termsi| 
* cd. And E 
7 The Product of the firſt and fourth Terms is} 
: 2 G 
bed = « * 


And by the 3d Rule of the 6th Chap. - — 
* (Fe wi Ken? which was to be proved. x 
. | E 


* EY * 
of i» * — 
3 * 


ip 9. 1 Algebraick Q ant ities 


32% 


tion ; Example 2. I te require d, what 1. ate 

a y require ? Facit _ For, J f 
dug _- 3 5 | 4 Aa vA | 7 
Durth * ; 2 0 4 — 1 


ive? 


Exemple 3. If 12 require 36, what will 4ab 


I 
require ? Facit — =124b. For, 


a0. ( 5 144. 
tog 12: 36 :: gab : ——=12ab. 
of the} - * | A 


II. Nor will the operation be different from 
is theſe former, if any of the 3 given quantities be a 
Faltion, or if they be all Factions, obſerving the 
Rules of multiplication and diviſion in Algebraick 
quantities; or when any of the given Terms is a 
nixt quantity, let it be reduced to the form of a 
_ {heftion, by multiplying the Integral part by the 
 prodifyſenominator, and joyning the Product to the Nu- 
in Wileraor of the Fraftion:l part, and then multiply 
etickiJand divide as before. | | 


> ' ' . c : 

"I Example 4. If - require 4, what will 4 

W ay : , "Mi 
Jquire ? Facit —— ? For if you firſt reduce 
; . abg—+2c | * 

c * * * al- c. 

= a 4b to the form of a Fra#ion, it will be — 
| 4 
ud the ſecond Term d being ſet Faction-wiſe, 


= N 5 - 
2 * — then it you multiply (=) the third 


©. 
% \ — 
m — F ry 


: 
* 3 Ter 1 
, = 
oy 2 ey 
- -.% i * CO Sx * * « 
- - _ S> 


* 
__ . 
3 3 S = & © 
os 4 * S — D 1 4 as K pe i 
_ . o Q : \ Bl al. 
- 1 oy 4 — > 
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Term by (=) the ſecond Term, the Produtt v4. 
he 45 which being divided by AT ) the fi i 


Tenn, the Quotient will ben — Which is thef 
fourth proportional ſaught. | 


Ry 48 
1 1 "ge. 


I ſhall not need here to give any Examples n 
the Inverſe Rule of proportion in the Algebraic 
tities, the manner of the operation being 
Fe ſame with the former, only the pro * 
flows backward, as in the Rule of Three Invert 
in Vulgar Arichmetick. 


CHAP. X. 


A Collection of ſome caſy Queſtions $7 
wad wherein the Rules hitherto de- : : 
raid] livered are Exerciſed , taken our 
vey . * Y 

of Mr. Oughtred's Clavis Mathemk- * 
nel tica, Chap. 11. Sir Jonas More's A- L ; 
rithmetick in Spices, Chap. 10, and, ff 
Mr. Kerſey's Elements of Algebra x > 
"| Op. 10. of the Firſt Book. 


L Here are two | Quantities or numbers 
= whereof the greater is 4 ( and the 1 
ter is e (=2) What is their ſum? What their 
difference? What the product of their multipli- 5 J 
cation? What the Quotient of the greater" divi- I 
A BJ &d by the leſſer ? What the Quotient of the le. 
er divided by the greater? What. the ſam X A Kg 
I their Squares? What the differengg, of their 
_ What is the ſum of their ſum, and dif- 
fence ? What, is the difference of their fam ad 
ces? What is the Product of their fm. 
1550 "= an What the * of thei ſum? | 


* 

8 
= 
2 

> 


332 . — to Brercie cox 55 
What the Square of their difference? What hs % 
dare of their Product? 


#1. The ſum of the quantities 2 Ae 
> propoſed is 7 | 
Their difference is * SER 
3. Theix Product by multi-2 a 
ication p R . 1 l 
The quote of the ter 2 
4 " divided by the leſſer, 8 * 
5. The quote of the leſſer by? A | 
* the greater 4: . 
& The Sum of their Squares aa ce 
7. The difference of their 2 
be Squares 2 
8. Theſum of their ſum and | 3. 
"W _differecce FRE - 
z 9. Thedifference of their ſum i & 
as and difference 2 $ 
120. The Produt of their ſum | 44 — e 
34 and difference - _ - q : | 
11. The Square of their ſum. aa+24e-\ & | | 
12. The Square of the difference | <<—2ae-|-& | Wt 
3. TheSquare of their product aaet = 
II. There are two quantities whoſe ſum is leſ 
= + (i) and the greater of them is «( = =$8)1 |= 
| MN demand what is the leſſer? What their diffe- WI 
rence? What is the product of their =? Wie dif 
| * tion ? What is the ſum of their e 4 


* 


1. The lefſer is 
'S a Ther differeuce | is 


de difference of their Squares * : 


# 
— 
3 
©» 


+. AG 


ay 


a + ls 


. \ 
6 * 4 
* 1 
o = 
g 41 


the 
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33 


4 


The ſum of the res is 24-2. | 
The diebe off * | 1 *” 
Squares is 4-00 | 
Il There are two Quantities or Numbers whoſe - 
liference is d, (=) and the greater of them is 
:(=8) I demand what is the leſſer ? What is 

their fam ? What their Rectangle or Product? 
What the ſum of their Squares? What the diffe- 
rence of their Squares ? 


, 


) © 


IS * * 


. The difference, or exceſs pe "Fi 
N being ſubtracted from the 2 
ter, gives the leſſer. 2 
a * — ſum * 1 1 1 
3 ir Product or Rectan- * 
is 5 44. 


Ide ſum of their Squares is — 2 
. The difference of =} | 2 
+ | Squares is | A- 


IV. There are two Numbers, Magnitudes, or 4 
Quantities, whereof the Ratio of the greater to 
the leſſer is as 7 to 3, (or as 3 to 2) and the grea- 

of them is 4 (—12.) I demand what is the 

| is | ler? What is their Sum? What their diffe- 

| | rence ? What their Rectangle, or Produ&t? 
fee | What the ſum of their Squares? And what the 1 
ca- | Werence of their Squares? —_— 
hat |, 


1. 'Theleſſer is by the Rule of 3. 
(7 Their ſum is | . 


Their difference i- 


— . 4 


* I 


© 
Aa ; 
+ 
%. = 
„ 
8 


, & 
+ 
. F * 
= 
* 
31 


> 
* » 2 — _—_— 
- | 5 

* © y = 


334 838 Que lion to Exerciſe Chaps! U 


4 Their Rectangle or Pro- 13 
ws F Fe 
A * 5 The ſum of their Squares is 2 
6 The difference of 1 1 
Squares is [= 
But if the Ratio betnern the leſſer ad the , 
greater had been given as to r, (or as 2 to 3 5 
and the leſſer had been given e (8) chen, 0 
: | | e — 
1 The greater by the Rule of re 
3 would be " c 7 5 
| | | ; 
2 Their ſum | | f be 4 
3 Their difference | , = 
| 23 - 
4 Their Rectangle, or Product mw | 
5 The ſum of their Squares | 45 4 
6-The difference of their r 
. F E 


V. There are two numbers or Quantities | = 
© whereof the Rectangle or Product is b (=96}|- 
and the greater quantity is a (=12) What is the 
lefler ? What their ſum ? What their difference? | 
. What the ſum of their Squares ? And what has 


0 of their Squares? -: 2 
. The Product he. 4 19 
3 dixidend by G) the leſſer .6... + 
85 * . 3 quantity 22 A 
N 3 5 WM 2 . 1 2 | k =» 7 1 15 

* _ 8 


LY 


—— 
. 


V4 


S 
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I Their fun j 6 r 

3 Their difference +: 
te ſum of their Squares ö _—_ 


—"| 5 The difference of * 
| Squares. 


3 = | 
0% ax : 1 the il gle had been given b, as be- f 
| fore, and the lefler quantity had been given © 
Is) Then * : "7 


been found by Diviſion 
N do be 6 


1 Their Sum 


I. The greater would as 


3 Their difference ens 
7 
— 


4 The Sum of their Squares. - 


Iz The difference of their 
a þ Squares. | 


__ : 

=] CHAP. XI. 
Reduction of Equations. 

„II AN Equation is an equality 9 bk 


* ö quantities of different names, Whether 
© k * 1 * 2 
\ 


> Fs Ls 
=. : 


PC, + 


a FRI 
mw 3 =p 
P 
» * 


yz 


"s 
* | 
"—I.. - » O04 


£ i | = = 
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F the compariſon of Equality be between Simple, 
P : or Compound Quantities, or both ; between 
which two Quantities there is always this Cha. 
EE Zraler, viz. =. | 
=> So in this following Equation, viz. « = 3c, « 
is faid to be the firſt part, and ze the cond 
I rt of the Equation, and ſigniſieth that ſome 
1 Number or Quantity repreſented by a is equal, is 
= three times another Nun ber or Quantity repre- 
ſented by c. | | 


- 


* 
* 


2 


So r be ſigniſeth that ſome quantity repte- 
ſeated by 4 is equal to the ſum of two other 
Numbers or quantities repreſented by h and c. 
The manner of compoiing an Equation will be 
underſtood by ſolving of the ſeveral queſtions 
contained in this and other followiug Chap. But 
when known, are mingled with unknown quan- 
tities, in an equation they muſt be ſo ſeparated 
or reduced that the unknown quantity or quan- 
tities may remain intire on the one ſide, or part, 
and the known or given quantities on the other 
ſide or part of the Equation, which to perform 
is the work f Reduction, and which is contained 
in the ſeveral following Rules of this Chapter. 
= Here note, that the Quantity unknown or 
==. ſought in every Equation is .cpeſented by the 
Teiter , or ſome other Vowel, and the quantity 
or quantities known or given are repreſented by 
Conſonants, as , c, di , &c. " 


| 


* 
N : 
1 


— 4 


As 


the ſums pp totab 


» 


iin dal of Equation. 

11. it Heme that © e=B=20 | 
ls, F Then by adding+3 to eac ol 
le part of the Equation there — 8 ＋8 20-8 


Then becauſe in the firſt part 
«4 of the Equation there is / 
ond 41-8 and 8, trey de roy 


» | Rule of the Second Chap. 
and it followeth that. 


OP . . 
Again let this Equation 78 44 b 


me each other by —_ 


her propoſed to be reduced, 


VIZ. 


Then by adding b to each -> 
3ut part of the Equation,there a--b-\-b—d+b+b 3 | 
* ariſeth 1 Y 
ed And becauſe—b 2nd-1-b are | 

n- | inthefirſt part of the equa- C= -25 

rt, tion, they deſtroy each o- 

& ther, and the Equation is 5 | 
mM | Likewiſe if r 


Ihen by adding bc to each 
part of the equation there 2. b. 


No from a due conſideration of the . 4 
miſes it followeth that if in an Equation theres 
be any Number or Quantity propoſed with the 
fign - before it, then if it be transferred tothe 
other ſide of the equation, and cancelled on the 
| fide or part, where it now ſtandeth, che effect 8 
will be the ſame as the adding of that Quan» 
tity to each part of the Equation ,” and 
i "I _— 

_—_— 


- 


A F 4 _—_ 
24 A * . 
CY 1. 


nf 
'£ 
. 


X 0 - ' 
. F - * 


e eee, ͤ 
a this by Artiſts is called Tran 8 As in the AE 


wt of the foregoing Examples, where it is Sran- P 
xt 
"That, a—8=20 


= other ſide of the Equati- 
on, making it there s it 
- giveth | 


And in the ſecond Example where — | 
FE By tranſpoſing—b, cancelling 
it on the firſt ſide of the(_ IH 
- equation, and making it EE +2 
1-6 on the other, it is 


| 1 And let it be granted that = «—bb—d=c 
Then by tranſpo 


ng of— bb 5 
and— 4 there  arifeth c " 9 


Reuluctiion by Subtrattion. 


And by tranſpoſing—$ on the | 
; a=28 


5 


III. If in any Equation there be any number * 
or quantity ſigned with - (on which ſide of the 8 
equation ſoever ) if it be cancelled on that fide, the 
d and placed on the other ſide with the fign-per- n 
»- fixed-to it, the work of Reduction is truly per- Ir 
{ 

T 


formed, and this is alſo called, Tranfpoſition, and 
is only the converſe of the foregoing Rule. Ex- 

; am les. . | 
*Y t-it be ranted that a+8=36 | 
(Then if +8 be cancelled, and * 

hp on the other part of 


4 
- oo— & ; 
5 1 1 
1 4, p 


E : the equation with the ſign 5 = 36—8 
ei will gire 1 44 
. * EPS being contradted i 2 18 


1 "= 
p< 
A 
* - 
2 * C — 
_— 4 l 
* _— 


, in let be given * 
he en e +: 
= on the firſt lide the. Equa+ bee? 
tion it is r 
aud by Tranſpoſition of 44 8 


9 
-- % - 0 - - * 
aa—=ce—b = 
«4% 
- . > 


on the ſecond ſide of the 
equation it IS 


Alſo if . aaþbc=be+ id 

„ by Tranſpoſition of -e 1.40 ov 
ih to the ſecond ſide of the r aa=badd—b-c 3 
I | equation it is oh 4 

2þ {And by the Tranſ Fa of MISS” 1 
44 —64 — . 


». \ 


of ba to the firſt fide of > 

I he equation it is c | 

© Þ} Which method (in reducing of the premiſed” MY 
-4 Jtquation) is deduced from this general Axiom, 


If from equal Numbers or Quantites, equal 
Numbers or Quantities are ſubtracted, the re- 
minder ſhall be equal. . 1% 


& % 

| 1 IT w;{ hg 
ie | Soin the ſecond . 
8 there is given this equation, > 244-|b=as--o 


+ :. 
=, [firſt by ſubtracting b from 


d | exch part of the equation, > 244=aadco—þ | 
* r 5 | 12 61FÞ 38: 
4 n ſubtract a. from each 2 —1 
hart, and there remaineth F «=o 
s |  Reduftion by Multiplication. 


IV. When in an Equation one or bdth f * 
8. we Fractions, then let them be reduced to a mew 
6 mon denqminator by the, 2d, 4th, and 5th Rul 

* 34d = | 4 of 


4 o 

_— ” * N. CU 
b & I © 
* - * 


340" Rae of Epuarioni. Clan. 
of the ſixth Chapter, and then caſting away the 

Denominator, uſe only the Numerators, ſo ſhall © 
= Equations expreſt by Algebraical Fra&ions be te. 
Need to other Equations, conſiſting alt 


| | f ogether of 
-—lategers. As in the following Examples. | 
„ "Pp _—— | 
I : S 7 9 It is 
Then by reduciug 9 in the ſe- 
cond part of the Equation — 72 
do a Fraction, having 8 for 1 7 Firl 
us Denominaror, it is 
And by caſting away the De- 
N. nominator which is . 4=72 
mon to both, it is 
Ws _ G0 
3 3 
Then by reducing « ; on the | - 
-_ ; rſt fide of the Equation C = 


1 N 
1 
% * 

d *_ 
To 
_& 


. | 
a Fradtion, having «-|-bQ a4 © < 
r its Denominator, it is | | 
And by caſting away the) 
* common Denominator :“ 
s the Equation is 

= Likewiſe, if 


_ . 
* - . 


- 
- 


_ - 


ced to a common Deno- - 
migator, are 


= 
- 7 


2 The quantities bein 2 8 


4 E: And the common Denomi->. | 
nator cs being caſt away, abb Acc 
tze Equation is 3 


* 


V. Wha, 


„ RNedulios of Equation. 341: 
„When either part of an Equation is Compo- 
Te of a mixed Quantity or Quantities, let the In- 
al part or parts be reduced to a Fraction or 
actions, and then proceed as in the laſt Exam- 
pe. n 


[tis granted that r 


firſt, it is reduced to EIT TY 

Which Fractional Equation - AVE 
being reduced according > bbe+bca-+aa—bcad+bbc 
tothe foregoing Rule, is h 


L. 


VI. When ſome power or degree of the num- 
ler or quantity ſought is multiplyed into each 
Int, and each member of an Equation, then let 
at degree or power he cancelled in eachpart- 
lud member, ſo will it quite vaniſh, and the Equa- 
Ion will be reduced to more Simple Terms. As 
br Frample. l | 0 At 9 


I Let it be granted that 44 bac 
koraſmuch as 4 is a Factor in 

each part and member ot 

the equation, therefore. it x a-| b=c . 

being expunged in each, 

there ariſeth this equation n 


J. VII. When (according to the ſecond, third, 
forth, and fifth Rules) an Equation is reduced. 
ud that ſome known Number or Quantity is mul- 
tplyed into the quantity ſought ,” then divide 
ach part of the Equation by that known Quan- 

ty, to-the end that the quantity ſought may 


4 - 
\ ” us L 


U. 5 47 $4. 


4 . 
"= 4 
1 
# * 


1 


A a haare 


342 | Reduftion of Equation. Chap. 1. 
have no quantity multiplyed into it but 1 (or un 
ty.) As in Example, 


If it be granted that ba=cd 
Then becanſe the Quantity 
ſought is (4) muliplyed 
by , divide each hl .. a= 
the equation by b, 
there ariſeth 


compoſed of a ſurd quantity, (viz. ſuch as hath 
the radical gn, prefixed to it) and the other 
part is a rational quantity : then let that rational 
tity be raiſed to the power ſignified by the 


ſign, ſo ſhall both parts of the Equation = a ratio- 
* TY. As, 


If it be propoſed that y/ a=8 
Square 8 and place its Square 6 
in the room of itſelf, caſt-4 
ing away the radical ſign, 
from the firſt part of 


Equation,and then it will be 


Likewiſe it arcd 
Then by raiſing the ſecond 
part. of — uation to = 
re, an awa — 4 
ien ſign — the firſt n 
part, there ariſeth ae 4 
_ ion, viz. 


Again, 


pt 2 n 20 1 o 2 
1 an "i 1 > . 2 


VIII. When any one part of an Equation is |"* 


dical fign, and then 2 —_ the ſaid radical | 


| 


£3 
& = 


2 LEES : 
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Again, if Vale 
The ſecond part of the Equa- 


ſeth 
| Andds in the ſecond part 


radical ſign cancelled in th 


tion being ſquared, and = Ann 
firſt, there ariſeth 


EKedluctiom by Diui ſion. 


IX. If equal Quantities be divided by eq 
Quantities, * Quotients thence ariſing will be 
dual. "Ys 


"6 4 1 
Then by diridin each part o 
"the Equation by a, thereari- > a=10 
eth this Equftion. 
And if aaa=bba-\-daa 


| Then by dividing each part of 
| the Equation by 4 * aa—bb-\-da 


of 
the Equation being tranſpo- 


Chapter, there ariſeth thi 
. Equation, viz. 


And if 5 64 — 
Then by dividing each part of 45 
the Equation by b—e, it is . 


* >< — 
* Fe 


"CHAT. 


= 2 * N — V * : \ oy 
: - | = 
/ a 
* , | 
k * * 
344 Chap. u. 14 
* 1 
. 
. 1 


To Convert Analogies into 
Equations, and Equatio * 
ks into Analogies. 
1 i 


J. H1S is deduced from this univerſal] Th 
Theorem, viz. That if four quantitishyle 


are Proportionals, the product of the two Mea ſi wm: 


is equal to the product of the two E 


and if three numbers are Proportionals, the pro- 3 


duct of the two Extreams is equal to the Sauarl 
of the Means. ” | 5 — 
1. Let there be propoſed © 2 2 = * 
theſe four Porportionals. 3 e 
Then by the ſaid Theorem 
this Equation will follow, ad be Li 
VIZ. | ' Ther 
| 0 1 | ref 
2. Let there be propoſed tie 
theſe three continual Pro- ab 3 3 
portionals, viz. 5 
That is to ſay ene 
Whence there followeth * 1 
Equation, vix. | 4 | 11] 


11. From a due conſideration of the Premiſes it — 

is evident that Equations may oftentimes be en 
ved; into Proportionals, viz. when the Fon 
duct of two quantities is fonnd equal to they tyer 


- 
p 
; 
: a. # 
"X- V3 | 8 [ 
* . 
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. 
| 


„ bt, | 
+ of two other quantities: Then as any one 
ef the Factors in the trſt fide of the Equation is to 
ur one of the Factors in the ſecond part of the 
Equation, ſo is the remaining Factor of the ſecond 


. bart, to the remaining Factor in the firſt part: 
Into the Converſe, 
ONS coppoſe that be=ad 
from thence may be n_ $ 2's WS 
this Analogy, 


Iverfl] The truth of which may be proved by the firſt 

tice of this Chapter, for thereby the ſaid Analo- 

Mew may be reduced to the given Ectatiom, viz. 

can d. 

©, pro- 

quart Again Tf 3ba==3dc 

' Iſhenfrom thence may be de- de: ab 
duced this Analogy, viz. — "> 
or : 3c: 5.4 za 

b . 


or : 3 242 
Likewiſe if be ca- da 


reſolved into theſe P:opor- 


Then may that Equation be e : 
Fee 
tionals, | | 


21: 


And if d= Gb e 3 
: 6: Then it will be found that 6b: 4: : 4: a 


Ill. When it happens that there is an Equation 

10 etween an Algebraical Fraction , and an In- 
Heger, if the Numerator of the "aid Fraction 
an be reſolved into two ſuch quantities, as be- 
; Jug multiplyed the one by the other, will pro- 
* luee he faid Numerator, then will the ſaid Equa- 
9 . | | Aa 3 NE] tio. 


4 
0 1 , Ws \ 


= * 
* vgs, i 
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/ tion produce this proportion, viz. | 
A «s the Denominator of the Fraction is to one 
of the factors of which the Numerator is produ- 
cad, io is the other Factor to the Integer, unto 


which the ſaid Fraction it equal. Examples. 


Ik, it be granted, that Ea 1 


Then may that Equation be Fe 
reſolved into this — dic :: b: 


r be 
For, 46 1: b: 4 (a) p 
Agha, if — 


8 : : | J. 
Then may that Equation be 1 
reſolved into this Analogy,s . * . #1 4 : 


And alſo if | Ad 
Then may the ſaid Equation | 
© cc: b-l-d: : a: dd 


3 be reſolved into this A nalo- 
A 4 7 
& * The Practice of the two laſt Rules will be 
F plainly diſcovered in the next Chapter (in the 
reſolution of Queſtions produciog, ſimple Equati- 
ons) to be of moſt excellent uſe in diſcovering 
br laying down of Theorems for the ready ſolu- 
tion of the Queſtion propoſed, or any other of the 
ame nature, which Theorems are to be kept re- 
ſerved in ſtore for the finding out of new, and the 
 Eonfirmation of old Truths. ; FER 
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«| CHAP. XII. 
The Reſolution of Arithme- 
tical Queſtions (Algebrai. 
cally) which produce Sim- 
ple Equations. 


I. N Equation is two-fold, viz. Firſt, Sim- 
7 A dle, and ſecondly, Adfected or Com- 


** Þ* pounded. 
II. A Simple Equation is when the Quantity 


ſought (Hlely polleſſing one part of the Equation) * * 


is either :xpreſled by a Single or Simple Root, as 
4, or bya Single or Simple Power as aa, OT aa, 


or 44 256, and ſuch like. _ lH 

$f +3) 

III. Vhen a Queſtion is propounded, and to 

8 be reſaved Algebraically, then for the Anſwer £4 
u- | put 4, ind for each of the given Numbers put 
e Conſonnts, then proceed according to the Ie- 
e nure & the Queſtion, by Addition, Subtracti- 
on, Miltiplication, or Diviſion, until an Equa- 


ing te the Rules contained in the Eleventh Chap- 
ter ) until the Quantity unknown (being 4 or 


Cc. as ir theſe Equations, VIZ, 4— 32, and ac —=64, 


* — 
IX 
- 


* 3 


% 
- 
* 


* 


- 


» * 


* 


tion J Compeſed; and when the Equation is 
compſed, then proceed to reduce it (accord- al 
NN P - 


FI 


$ 


Y 8 ſome power of a) do ſolely poſſeſs one part of 
= ua | A4 Me 


q „ 5 * F 
« 0 * p % 
: wand © a . * 1 = Ta 
SA | A N 5 a + LS | 
"IEC IIS EY n 4 _—— 0... a Wd 7 
* * — 4 a \ 


= 

1 = | 
6 

N << 

„ — 

| - 


- 1348 


the Equation, and the known or given quantitie 6. 


ing added together, will be/ 


7 4. 


72 — 
* 
* 
. 62 
- 
” 4 
* 


Reſolution of Queftions 


the other part, and then will the — ſought 
be alſo known. { 


IV. 1 ſhall i in the Reſolution of every Queſt ion 
proceed ( gradatim) ſtep by ſtep, * to 
the method uſed by Mr. Kerſey, each ſtep being 
numbred orderly in the margent, from the be- 
fue to the end, DY 1, 2» 4 Ge. And | 

all only proceed in the operation literally, be- 
cauſe otherwiſe this Treatiſe woule ſwell to a 
bigger Volume than is at preſent intended; but 
I ſhall give the Learner a taſte of Nuneral Alge. 
bra, in the ſolution of two or three of the firſt 
Queſtions thereby. 


Queſt. 1. There are two We whoſe ſum 
is 48 (or b ) and the exceſs of the grater above 
the leſſer is 14 (orc) 1 demand wiat are the 
Numbers. . 

The Solution literally. 


1. For the gre ter number put 40 


1 . From which if you ſub- 


tract the difference. c ) youb- — 
will have the leſſer, which is 
. The greater and leſſer be. 


equal to (b) the ſum hence Co 4 | 
this Equation.  --/ 
And by the Franſpoſtion 3 
of—cthe Equation is 155 | 1 
3. Then dividing each ns 4. | 
The: = the ern by 25 it is 3 ? 
5 J A 8 7 5 


2 — , * | 


. 
ties 
ght 


6. And if from + you ſub- 


z. producing Simple Fquations. 349 


tract (c) the exceſs of the bc 
greater above the leſler, the 2 1 
ſeſſer will be , 


So that the Numbers ſought are 31 and 17, -1 

for by the fifth ſtep (=) the greater is found to 
b +-c "ow 3 

be to - and b is given 48, and c is given 14, 
the ſum of which is 62, which divided by 2, 
gives 31, for the greater, and by the ſixth ſtep, 
if from the greater you ſubtract the difference 
e) the remainder will give the leſſer, which is 
17, for is. | FX. 
- Now if the fifth and ſixth ſteps are duly conſi- 
dered, they will preſent you with this 


4 
* - . 7 
The » 
orem, 4 
. 4 = 
bo > 
: = 


The ſum of the ſum and difference of any two 
Numbers being divided by 2, will give the greater 
Number; and the difference of any two Numbers 
being ſubtracted from half the ſum of the ſum 
and difference, the remainder will give the leſſer 


| The Solution Numtrally. 


- << 


1. For the greater number put 4 „ 

2. From which if you ſubtract: . - = 
the difference (14) the 8 4—14 1 
ſer is * i 


* Ws 
, S. _ 4- 
* 1 7 5 
L aw . — ==» 
x . 
*\ * CE is 
* #. = "4 $40 
. 5 1 0 n 4 
* 


356 22 of —_ G 
3. Which added together, will 7 


de the ſum, hence this Equa- 24—1 = 
tion. 18 


4. And by tranſpoſition of 
—14 it will be : 22 


5- And both parts of the E- 


quation being divided by 2,C __ b. 
will give the value of („e 3. | 
the greater. 5 
S6. From which if you ſubtract | 
(. 49) the Difference, the re- 
mainder will give the leſſer C 17 10 
by the ſecond ſtep. 2 
(e- 


So that the Numbers ſought are 31 and I7, 
which will ſatisfie the — of the Queſtion, 6 


Queſtion 2. 


There are two Numbers whoſe Sum is 56 (or 
þ) and the leſſer hath ſuch p R to the 


greater, aS*to J (or c to 4) I demand what ) 
ire the Numbers? 
1. For the leſſer number put "i 


2. Then by the Rule of Three 
find N O; vix. * 


4: 4: 


3. Wherefore the ſum of 4 r 
two numbers ſought is 


E Th Which ſam muſt be equy} 5 * = 


© the given Jum, whence this 


ks. 
Fapalion. 
"tai? » 
9 a - Wo N =? 
: | C - F B 
* 2 . 4 * A ILF 8 2 _ * 


- — , - 
i r Tu. 
ps 3 * - 
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Which Equation being redu- 

ced by the fourth and 

Rules of the eleventh Chap. 
the of « will be found 
to # 


6. And by the firſt, = 


18 


-- 
4—c+4 


and fifth ſteps the greater 
| — will be diſcovered 
| to | 


Isos that the numbers ſought are 40 and 16, for 
{s) the leſſer is found to be by the fifth ſtep =; 


yz. the Product of (ch) 56 by 2 divided by by 

on (e+d) the ſum of 2 and 5, viz. 7, which is 
? F16, &c. 

n. And if (atording to the third Rule of the 

twelfth Chap.) the two laſt ſteps be turned into 


proportiona!s, 1 it w ill give this 
2 | 95 Theorem. 
hat | 


s the ſum of the Terms which repreſent the. . 
Ratio of two Numbers, is to the ſum of the num-, 
ders themſelves, ſo is the leſſer term to the leſſer 
number ; and ſo is the greater Term to the grea- 
ter Number, - 5 , 

Therefore if the ſum of two Numbers is giv 4 
and alſo their Ratio, the Nambers themſelves - _ __ 
Wo given by this Theorem. _— 


„ Reſolution of QueFTions Chap: 135 ; 


The fame Queſtion ſolved Numerically, 


2 
1. For the leſſer number put a | 3. 
2. Then by the Rule of Three 4 
the greater number is found 5- 5. 
vi. 12 31: 4: = | , 
ben will their ſum be 4 
4 And according to the te- 6, 


nure of the Queltion, their 
r ſum muſt be equal to the gi- 4 2236 
ven ſum, whence this equa- 
tion 
J And that Equation being 
reduced by the fifth and 
ſixth Rules of the eleventh —=16 
Chap. the value of 2 will be EY 
found to be 
6. Which being im, the 
40 


from the given ſum, the 


greater number is "7 

2. 

3 | Queſt. 3. 3. 
4 Gentleman asked his Friend (that had four | * 
ig Purſes in his hand what Money he had in each 5. 
EF Purſe? Io whom he anſwered, that he knew not, | 
| but (quoth he this 1 know, that in the ſecond - | 


Purſe there are 8 or () Crowns more than in the 
© firſt or leaſt Purſe, and in the third 8 Crowns 
more than the ſecond, and in the fourth or big- | 
= - 65 Purſe there are 8 Crowns more than in the! 
1 turd, Rd twice as many as in the firſt or leaſt, 
» Fdemand what number ot Crowns he had in each! 


| „ 
* 
% 


„ 


_ 
-3 . . . * a * 


* «© 
I” 


. : 2 
" . 6 
\ 0 1 
. 1 hat 
= — 4 _— 4 —— 
= _ ” * I . 
* 3 Ro = = 
\ — % — 
= by 1 — . 
bets 1. "EY \ 
"= 


8 
* 
f 


a 
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1. For the number of Crowns 5 
in the firſt Purſe put 7 
2. Then in the ſecond there is 4 U 
3. And in the third there is a-\- 2b 
4 Andi in the fourth * 44 36 
5. Which according to the te- 
nure of the Queſtion is dou- 48 


ble to that in the firſt, C 
whence this Equation 
6. Then by the tranſpoſition 
of a from the ſirlt ſide of the > 3. 
Equation, it 1s | 
which diſcovercth the value of & to be 36, or 3 
times 8, which is 24, &c. which is the number of 
| Crowns in the firft Purſe, and conſequently' the 
number of crowns in each Purſe,is 24,32,40,and 48 
which will ſatisfie the conditions of the Queſtion. R 


The ſame Queſtion ſolved Numerically. 


1. For the Crowns in the firſt 
- purſe put 
2. Then in the ſecond there is 
3. And 1n the third 
ur | + And in the fourth 
5. Which is double to the 
number of Crowns in the 
4. firſt, whence this equation, 
6. Which Equation being re- 


5 duced by the tranſpoſition 
* of a, diſcovers the value of 


he & VIZ. 


354 Rifolation of ela Cu dg 


Queſt. 4. 13% 2 
Three men build a Ship which coſt them 27601. S 
(or h) Pounds, of which B mult pay double to what 
A muſt pay, and C muſt pay three times as much 
as B, I demand the ſhare that each muſt pay. | 
* 1. For the ſum to be paid by V$ 7 
3 | e Wo 
2. Then B muſt pay 8 f 
3. And C muſt pay d 5 
4. The ſum of theſe three. > 
\ quantities are equal to the / Lak | 
total charge, whence this e 1 
Equation 
5. Which being reduced, dis- 3 
covers the value of 4, viz. pdt. 


„ which is the ſum that . muſt pay, . 3 00 | 


is much as A, and e 7 1800 L which 
& three times as much as B. 


4 There is a Fiſh whoſe head is fu ppoſed to is 
=. 9 (orb) inches, and his Tail is as Jong as his 
1 I Head and half his at and his Body is as long 
3 zs his Head and his T I demand the length of 


uch a Fiſh? | "= 
"=" For che length of the 0-4 4 | 
ay put | 0... 44 * 
5 Wa will the Tail be —þb Te 


9 


, * 5 
Fad 


iz. producing Simple Equations. 3 
Then if to de Tail you "Of 
add the length of the Head, © 26 
viz. 6, the ſum is ” 
+ Which according to the te- 
nure of the Queſtion is e- * 
qual to the length of the 3 
Body, whence this Equation 
15. And the ſecond part of the 


41 


4 Equation being clear'd of 
the unknown quantity « by 


Reduction, gives the value ua 
of « the length of the Body, N 
vz. 8 


ure of the Queſtion, if there- 
from you ſubtract (5) the 
length of the head, the re- 
I mainder will be the length \. 
51, | of the Tail, which is | 


we oy By the fifth Step the length of the Body is found 
ich [tbe 44—36, and by the ſixth ſtep the length of 
de Tail is diſcovered to be 3b—=3x9=27. So that 
- {tte length of the head is (given) 9 inches, the 
length of the Tail 27 inches, and the length f 
. = Ihe Body 36 inches, which numbers will fatisfie” © 
be I conditions of the Queſtion. 


6. Thea according to the 25.0 


36 


his | 1 
ng |. For, 36=2.7 +9 the Body, A 
'of »  "' And—5+g=r7 the Tail. « 


> that the whole length of the Fiſh is 
$-27-4-36=72 Inches... | 
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©  Reſalation of Queſtions 
QUEST... 6. 


* 


_ OY 1 
0 : 4 . 


. A Father lying at the point of death, left to q 
dis three Sons A, B, and Call his Eſtate in Mogey, 


and divided it thus, vis. to A he gave 2, wanting 
5. (orb) pounds, and to B he gave + and 14 
, | — c) pounds over, and to C | he gave the reſt, 
which was 82 or 4) pounds leſs than the ſhare 
of B. Now I demand what was the Father's 


1. For the Father's Eſtate put a _ 
22. Then will the ſhare le tro. — *%s 


. . p * x " Þ 


3. And the ſhare of BE Ie 
41. And by the third ſtep the? . 7 
* are of C is 
F. The Quantities in the three oꝰ 
uſt ſteps being added toge- 
SE -_ ther, give e e 
686. Which muſt be equal to the? 2 
= Father's Eſtate, whence this - 
1 Equation. 6 
Wich Equation after due A "I 
Auction and tranſpoſition of  _., 1 51—12: © 


* 0 4 &; b 
= — . 


_ 


1 - 


Quantities, the value of & is | 
diſcovered to be 

d 6—6:44—=26,, and 64 =dNBZ Dr, and 
— r=1214=168, now 264 ＋-482—168 = 8 

chat the Father's Eſtate was 88 pounds, of Þ 
dich A had 250. B2tol. 128, Which 
Numbers do anſwer the conditions of the Que- 


iO * 
8 1 8 1 * 4 * 4 F : N +4 | . < G * 
4 : I - | W 1 — EEE 
= —— - * * | bh © 1 a — * * 1 
* WY = - — — * + * £ 6 ” ju 3 ö * * » 
* - 8 — = » | 5 © 5 8 0 9 — \ « 6 F , P 9 . . * 
- - - » = YZ ah - * = 1 i 
7 ot, —_ S 4 4a 4. . "©. » 3 AY * 
. iS * 1 A * - 4, V * 2 
D ET = Pl * © d . 
7 . - " 
* 9 


. 


„ 
- 


* £5 . = — or SA ay 


13 
1 
a8 
* 


7 


ee 


to Two perſons thus diſcourſed. together oh- 
% Feerning their Money, quoth A to B. gie m3 
ng orb) of your Crowns, and I ſhall have as — i 
14% Fas Ws you nay quoth_B to A, but if you will give 


ſt, 3 of your Crowns, I ſhall have 5 times as 
are = as you. Now I demand how many Crowhs = 
7's had each Perſon ? & — | 
| | | 13 7 444 4 * 
L For the number or Crowns .. "1" 240-42. "ol 
which A had fot ? — 


4 2 Then foraſmuch as adding 
9 . (o) Crowns to A will 


L 
- = 
. mal 
* 
= 
” ©» 


el 8 
B4 ll then hav left. 


of. Crows which; BY. | --\.-1 - 

ah firſt, which is We” > Ry Ws 
then Een Wy of 7 - _ 

G 1 | 2 

) ctowns,( . 1 


_ 


.. Reſolatio ef, Chap.) = 
3" Which equation being rec, 
"* — by the ſecond 
ſeventh Rules of the e Je-. 
. veath Chapter, the value 
- of 4 js diſcovered to be 
7. And by the ſixth and third 

- Reps the aumder of Crowns 

which BZ had at firſt: are 
found to be 
- So that it is found that & had 6 | 
V had 12 Crowns, which numbers will ſatisfie 
» the 3 of the Queſtion. For, 


16 3 


„ 
| 221 rs —3 i 
1 ee. 3 

=. A Labourer had <8 Fer 5 pence for hreſh- 
ing 60 (or c) CIR Y 5 8 be 
Barly ; for the Wheat Ants 12 (or 


Quarter, and for the Barly he had & 10 or 
e ehe Quarter 51 Wes how axis Quartces of et 


1. For — 

which he threſned put bg.” 
. Then the quarters of Barf 
By 4. will be 


Wis 22 . 
2 — Barly in 3 © 

1 th lyed by i 2 _ 

4 price, Pro- 

T5. The ſom of the quantiti 

py 1 E in the two laſt ſteps uf <a; Hf | 

ae qual to the given price > da—fa+fe=S 


larters , whe 


fe, fa 


by the rand and 1 
2 ſteps the quantity of | 
5 8 21 . 8 


Weg gegra. 
the quarters of Barly. 24. 


l 
* 
- pa 5 
| 9M [The Proof. | .. 

# LI , — 8 

5 1 — — * 4 
b 4 . + : ä 

* 2 4 5 + a 


. 
And 


48441445576, which was to be proved. 2 | 


0 . - * 
— - 5 * * 
R 3 | 1 od — 
— . o 
* „ I 2 
, - S 3 
. 4 1 * , - * % 
: 
4 eel 


ws: „ 
ee bought a Cloak of a Alete; 


F icoft him 3 
f 10 , or 70 (ors) 2 
What 


8 | * en We 4 
\ F 2 =Q 2 * 
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= 
* =» 8 
FR } * 1 
4 ; L 
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3 7 c 


= be ſaid he gained or c) of What © 
OO is. what, the Cloak 3 


Nee * "T_T Ta..7 = 
OY — 11 "s * *” 4 3% 
| * = | 1 


. — 4 5 1. — 
Trang poſe the Cloak el. '> 111 ' I. | 4 7 hy 4 
— 8 1 * | 1.091 1 11 2 2 


Bt — : 


ſum am do tie um- ar 
Mhich the Gentleman = Ts _ 


At, whencet you 
e g ede W fe 

ii — the niath - | 
of the eleventh Chap. theg. 
| value of « will be diſcowe⸗ 1 'F 
red to be FI A 

chat it coſt 35 ſhillings, 4 of abi B TFT. 
| Billings, — Sel 2% a 1 


I . * 


. - Cc,» 
de |] = ol = 
21 Tz 3! "RY 


# 


Ahn ik quanti in the fourth ſtep 1 40 

e 15 71 chat if the gain bad J | £ 
any other part or parts of the firſt coſt, it the T 

* ID it was ſold for had been divided be the 
repreſenting, part of the gain, icres- ® 
"ed * t, the quote would bare been” an- 2 
2 N * 7 nl 
IE 5 0 
1 


| b A © wn 2 ele * 4 6 P 

* Gentleman hired a 1 to work bor 
in for 40 (or b ) days, and made this agree- 
| 7 ment with him that for every day he wrought he 
1 ound have 20 (or c) pence, and for | every day 
| by *that:haplzyed he ſhould for forteit B (or 4) pence, _ 
2 bean aß e he received | 


0 9 184 

5 . 
| 5 2 
2 E e 


28 >." "© Te 
. — y ri 2 1 . * 
«4.5 * 
= : * ö 22 1 
9 - # Aa a * — 
wa + ad 2 


1. ah 1 4 


a 8 7 oe 
- Se * 
12 


2 - 


ET, TT, 


a, p . 
” > 4 » % 
TI * * * * # Js 
N * * OY an © - * « 
— A 4 0 T4 i N - N — 


A n 


| < -- 
In 67. * 2 Barber 468% 


5 (or ) pence, which was his full due. Now I 4 ; 
If | 


how may 47 be * and how 
Man) days he played ? 


PN For the number of days be L 
© wronght, put | 
, Then the number of days 1IY th 
played will be | 
And if the time he 0 | 
þ+ Cinthe fr Rep )' bemulti-{ ': 
plied by 20 (eit will pro- ꝰ 
r he PLAT by 
org 2 Teakas in. * a "17: 
And if” weine he phyed 5 
in the zd ſtep) be 3 - 
into 8 (4) the product will 1 
be what he loſt by play 
And if the total loſs (in ies} 
ert ſtep } be ſubtra qed 
E-from the gain (in the third 
mw ey) the remainder will be. 
what he received, whence 
athis Equation = 55 
Wich being reduced by 
Nase ſecond and ainth Role 2 
ot the ele venth Chapter, it 
win discover t i bh a\ 
J be eighteen 2 
| days that he wrou 
. And from the ſixth 


4 . he played are diſcoye-( 
to be 22 days, 4 VIZ," en SF 
"4 = the fxth ſtep j it appears * wrou 

| at by the ſerenth 28 it "RO that . 
: | > 22 8 rr” *. 


* 
a 3 "4 > : 
* 1 | * x \ 4% 
#3 7 L we + = I 


a” 4 \ 1 — 80 * R * 
F 4 = Y * =” 
"7 9 7 - = * 2 
mn * 0 * * © 
« non by * - p 5 * 
k 
I *. ; 
| — 
% WY,» * 8 
14 * 0 F 
= - Ld 7 * x 
: . 


= 

= 
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* 

1 08 

a - 
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5 Chap 
72 * nf "if 
. » * 


18x20=360 and 
22x $8=176 and 
360—176=184 


2 perſon(in the Afternoon) being asked what 
$a Cloak it was, anſwered that 3 (or b) parts of 
die time from Noon was equal to x (or c) parts 
= of the time remaining to midmight, now, (ſup- 

che time from Noon to Midnight to be | ( 
in 12 (or 4) equal parts or hours) I de- t 
hat was the preſent hour of the day? 


I 5 . Por the hour ſought put 


de time to midnight ?: d 
* n is . » y pd 44 | | 


* 


- 


—— —— PL. 


| — - 
* „ \ 
y 


3. Thenwill 4 (or H parts of , 5 
de Hour from Noon be 8 3 I 
1 And4 (orc) parts of the * 
iime remaining till midnight — 1 
will de e 5 | 
3. Therefore from the third y r 
aud fourth ſteps there ari- tit. ba=rd—ca "PF, 
ſeth this equation. of WW + 
— 6. Which equation being re- 
_ Oy 5 rome og, © ge {e- © | 

= condand niath Rule of the“ | 
BET eleventh Chapter gives theC To =? 
| "bY value of «(to bes 543 929 0 1 
1 Pour fought) . 


FT ; A : 

” . 0 1 1 EL 
T4 * — 9 1 2 7 . * 
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"2 
3 2 * 
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L \ * N 2 . 
5% 1 
4 * Ss 
4 * o + 4 * 
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a 4 . be - 
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1 © quently the time remain 


N conditions 4 the queſtion, for, 3 parts of 6222, 


SE 77 88. 


| * | * 
85 ++} . #7 3 £8 . 15 | * 0 ; 
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oh 


of. 


- 
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So that the hour ſaught was 6 ,52, and conſt. 
till midnight Was 
s will anſwer the. 


"$344 hours, which two num 


which is 32} 1 to 4 parts of „, as your may 


| proveat your lei 
Moreover, If the laſt ſtep be converted into 


| proportionals by the third Rule of the tun 
up. * give this 


"Vf - 
T4 4 


Theorem. 
As the ſum of the parts of any two Number | 
(wherein there is an equality is 10 the ſum of 


thoſe Numbers, ſo is the giy rts 4 an oe. 
a Numbers, to the hee inde N K 


48 ſyppo i it were required to find out 8 | 
Waden whoſe ſum i 3 22 and ſuch, that of 


of the other, the uy 2 


dhe one may be 
may de found out by the ie d Theorem. re 


which number ſo found is the number ſo 22 
Whereof . 15 to be taken; and the other E. 


Oueſt. v2. 
One asked a Shepherd what was the rich oft 5 


1 * hundred Sheep, quoth he, I have not. an hun- 


ih but bf had as many more, anfl balf as ma- 
5 4 +." 
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* (ore ) I demand how many lheep he 
1. For the number of ſheep hey n N 
daz put 3 


2. Which eh being doubled is 


3. And if to the ſecond ſtep 1 
NN half the firſt, it WM or 4 
1. And if to the third ſtep 1 
4 1 added af (or b) the 26 4 *. ; 
E. m is 8 


* Which quantity in the | 
fourth ſtep is equal to 100| 244-2440 | 
| (ore). whence this equation \ „ 
8. Which equation being re- 9 
4, <= "duced by the 5th and ved 7 0 G N 


| Rules of the « 1th Chap. the 
1 Ws of 4 will be diſcove- 1. 
= red to be 37, * | 2 4 I! 


# 5 agg that #77 FEM of ſheep he had were 37 
- for ne bao 
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1 flow t wo Exratt ds. Root f 
12 Sram formed from a Bi. 


_ how by having 
ll | | any == IJ 


1 A Binomial is a quantity conſiſting of two- - 
| names or parts, as «-}-b, Or a—þ,aa-t et. 
. And when a Square is formed from 
Ich a Root, it will conſiſt of three members 
parts, viz. two Affirmative Squares of the - J 
. Fyarts of which the Binomial is compoſed, and ; 

the double Rectangle of thoſe parts, which 4 3 
Fdouble Rectangle is ſometimes affirmative, and 
I fometives negative, viz. Affirmative, when the 
why of the Binomial are both affirmative, or. 

th negative, that is, when thy are both ſig 
with , or both with —; and negative, when” 4 
one of the parts of the Binomial Root is fi 


n 


* d 


*& 0 
4 
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1 2 
with +, a the other with—. ET <p 2 
F. J Soif a-+4 were given for a Root, 
weuld be 24b-\-bb which is compol 1 


oy „ 
4 d ) the Squares of the parts of which de 
1 Hg : and LE 05 244 te dene ©: 


, On S.. , 


+, 
” 7 7 » 
> . - : * *. 
: _ dy . x. 
. = 
o . 1 5 „ - * 
8 [I ; 7. cf : 
- + +4 = - a + - l — * „ 7 * 
1 1 = | 4 . 73 % * = 4 1 ho - - 
\ E "* : 2 4 N > l * 16 1 bt 
2 F 4 0 - R \ 
"_— 4 > ao - .* . _ 


7 * "4 E 
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118 
Product, or Rectangle made by the multi plica- 

* tion of the ſaid parts (a and ) one by the öde 
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SY The Berries of Roots, &c. 


See the work. * 
a+b the Root * | 
«1-6 " Lan 
> 2 
W . 1 
by 2 b ene the 1 3 
80 if i it were required to find the of the * 


7 Binomial a—b, or þ—4 it (being m tiph d by W 
.. It ſelf would be 4« —14þ--bb, which is comp 
ſed of (a and bb) the 6 Squares of the | 

and their double ReQang * as before, | 
- 246) the Double Rectangle Sf the parts is 
vel with —, ſo that the Squares of the diſſs. I 
: ence of any two numbers or quantities is equal If 
ds the ſum of the Squares of the ſaid quantities | 
or numbers made T 1 


11 by the work. Fre a 1 
* the Root Er 
| — , | 
* 230 12 . | 
13 n T 
$ Oy 3 ab bþ—244-4-44 the Square 


800 ik the Number 1© were divided into 8 and 
| 1 5 . 2, its Square would be 64 31-4 
A FE 1OX+0=100- And 'the Square of 8 
1 r 9 1 
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17 b. r The Extratlion 7 — 367 


That a Binomial Root having one of -- > 3 | 
ts figned with—, is by ſome Authors cal. 
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Þ>- 4 
* xz 


Wee Root, a8 4 . Paws are N 1 1 * 
es #7 1 
"i u. From what hath been ſaid concerning tune 4 
* pare of Binomial, may be inferred this 2 
4 2 
Theorem. 2 . = 


if a Compound quantity conſiſting of 3 mem- 
, whereof two are Squares of different 

the mes, with the ſign-+prefixed to them, and 
"She third is the double Rectangle of the Roots 
woſe Squares, having alſo the f. prefixed 
| -<x rn ſnall the Square Root of ſuck à com- 


and quantity be the ſum of 2 1 
te faid two ſimple Squares; but — th 
Rectangle bath the e 
1 an e 
e the difference of the ſaid - "ug 
o the Square Root of .a4-1-2ab-+ bb will be | 
fund to be 4b, for the Square Root of 4 s 3 
and the Square Root of bb is 4, which two. : if 
oots added together, give 24 4. 4 
Alſo the Square Root of a«-| 84-}-16 2 
_ to be a4, the 2 Squares in the * 


tity are aa and 16, * is the double 2 
of ( and 4) the ſaid Roots being wu - 9 
de one by the other. | 3 4 
3 the Square Root of 7 is 224 

or b—s, not 4-+b, becauſe the double 
and Rettangle 24 ) is * with. wo 4 ; 
Th Furthermore the Square Root of TY "4 
K is 3a+2b: The two Square -quintities - 

ad ud" - Wig are Mr 4 
i 3 


3 
4 | 4 
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| | Ag * of excellent uſe in the Reſolution of Que Y 00! 


„erf *. Roots, 4e. hap i I 1 IF 
Gs Roots are 36 and 26, and 14bb-is the Jers © 


double product of 3. and 25 being mung o * 


— h Sang Root of « 

And the Square Root of 44--204 100i 

for the two Squares in this 9 Square 0 4 , 
Quantity are a« and 100, whoſe Square Rootsare 
«and 10, and 203 is the double Rectangle 
and 4, they being multiplyed together, | 
The foregoing Theorem being well underſtood Com 


Ikoot 


Quadratick Equations; as A 
by the he Gelten, contained in the e * 


m. When it is remired/t to extract the fra Abe 
Root af quantity whoſe Root cannot be exadix I", 
* prefix the radical ſign to it,  w "I * 
epreſent its Square Root So the 
ootof be is * 2) be; and the Square Raw, [7 
es is thus eee vix. v ark; or * 
. Ge. 5 


W. From a due conſideration of the e the 


"oF Theorem, a way is diſcovered how by baving any the 


e a 
. * 
A | 
= ©. 4 9 
3 For, 
1 
0 F. 


med from a binomial Root, then take the Roots 


dy che other, and double the Product, ſo ſhall. 
tat Product being doubled be the third member, 
which being annexed to the two given Squares, 
either by, or, it wil make an exact Com- 
pound * haf Root it all be a nes... 


two of the members of a Square formed from a bi- 
nomial Roat, the third member my be found out. 8 


When. two Affirmative Square . are 
given for two of the members of a Square for- 


of thoſe two Squares and multiply them the one 


0 * 
"4 + 7 


MY 5 14 The K act | "Foots, NC. IP | Ne. 
T% Who if bb were given for two of the mem 1 
aa Square, fir, I find their Roots to b 
, which being; multiplyed the one dy he. 
e produce 4, and that Produ being doubled* 


eu, for the middle Term of the Compound 2 
re Quantity to make it a compleat ſquare, the 4 
eo whereof is a Binomial, viz. aa—|-24b bb, A 

Ihe ſaid double product be joyned to the ſaid 4 
km of the Squares by the ſign—, it will give the 4 


= Compound Square Quantity 24-2 + bb whoſe 

= | o0t is 4—6. ; * 
Mes Alſo if 254. 16bb were given for two of the 
At embers of a Square, whoſe Root is a Binomi- 


hs The faid Square. being compleated, will be 
Baa + 40-16, or . 25a4—404b + 16bb, 4 
are oſe Root is either 54-46, or 3.— 4b. 84 


v. When the two given members of a Com- 
und Square Quantity, whoſe Root is a Bino- 
2 5 are the double product or rectangle, and one 
dee two affirmative ſquares, divide half the ſaid 
ie product by the Root of the given ſquare, 
and re the Quotient, ſo ſhall that ſquare be 
„lie third member ſought, which being joyned to 
= the two given Quantities with the ſign +, it will 
© e you a compleat ſquare having for its root a 
wy Binomial. 2 | 
> As for Example. Let 44-2 be propoſed | 
for 1 of the members of re whoſe Root is 
2 Binomial : Firſt, I take half of (2ba the ai&dou- - 8 
Ie product and it is ba, which being divided ß 
J the Root of az) the given Square, the Qu: | } 


* 
. 
— 


. bent is b, whoſe ſquare is 66 for the third member oj 
T3: $<- 4 . 8 FAS, by | . — i 

Again, Let 2544-404, be the two propdſed | 
3 terms of ſuch a ſquare, .whoſe Root is a Binomi- | -2 
u. 4 6 YN al, 18 


= = ; = 4 : * . d $1 
# * * @- 
4 5 . 1 2 * 3 = i 7 F, 4 . 2 5 > * 
2 PT 


82 2 Doo boy of Shares. Chapin 
2 and let uired to find oy” 
Pak rr "ogy it a- com ae 
be, * gaiſed from a Binomial Root; in "= 
firſt; I take half (40%) the double prod 92 
Adios and divide it by the Root of (2 
= given ſquare , which is 54, and the Quotient 
„ich being ſquared, gives 16 for the ig \ 
member required, which being joyned E. | 
rect, gives 2544+-404-4-16 for the 12 "cont 
pleated. 


os | 
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vl. When the two given mie of 40 
E.. raiſed from a Binomial Root, are ſach that one 
© of them is a ſquare affirmative without 25 2 
Namber or Quantity prefixed to it., and ie ii 
Sther id the Root of we Lad fquare "mettipld 

| 2 ſome other Quantĩty, then is that other 

| by Artiſts called the Coefficient, and if you Þ 
re. half the ſad cheſficient, or, (which is Ml. I 
* of the ſquate of the coefficient, t 
_ be the third member required, which bang I 
25 to the two given quantities by the figur 
* 3 a compleat ſquare raĩſed from a 


* 


„ ae of Te the two given Wenders of 4 | 
1 — aa-j-2ba, and Jet it be required to find 
bout the third member. Here the coefficient is 
. baif of which is 4, which being ſquared, gives 
. fer the third member which was Tought, ſos 
=_ the fuare compleated az-+2:b-|-bb. 

In like manner, if the two given members of 2 
Wo fquare were 4 Lb, and it were reppired to find 
= out the thi: d member 
> Here the coefficient is b, half of which is 1, 


| . er . # hoſe Ms Tb, or = for the mem- 


* : 4 * 
9 P * .* 5 = * pu * 
i © + ” 
am ma = . 
* 1 — "= * 


"LI 
a nw 
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t. n 
aa 
the third 2 
half of which is 4, whole 2 
nods member 1 required, ſo is. 
ut ee e, whoſa Root is #]-4. 
| Again, the two given members of a ſq ure * 
, and the ird is required; Firſt, I take A 4 
ul the coefficient c wiz, c, and then ſquare i _— 
| it gives 4 or « for the member ſought, ap 1 
Þ is the Square compleated cel cc, whoſe, 
Lots a—72 c, * 
Ia like manner, if it were required to make 4 
0 a compleat. ſquare, take half the coeffi- 
35 N is 34, or zb, whoit ſquare is 
joyned to the two giver 


T, it gives ee 
s to be obſerved for the 3 
| "i of half the coeffcient when it is a Fra. b 


8 
Þ 


. 
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Lo GT e 2 


wr. le. Let the two. members'of | 1 

14 a a Binomial given be 4 2 : 
1— and let it be uired to fi d the third | 

2 a "6 * * pos: | i : * 

it ix ace. ane is——which | - 

ſo is dans ſquared, gives = kad 3A n 


eff 
Jer ſought and ſo-the £ 
ſoug » a0 quare being completed. 2 
* * i Vu boſe Rot f. is "7 3 1 
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7 bu 
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4 f * - a. N 
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i A 1 cla 
$ Vu. Wpen the Root of. the given ſ re | bY | 
v ,, WoiSefficicnr, then the number 7 is ſu 1255 ke: 


= 1, the 0o-efficient, half whereof, rb 1 2 5: aua 
tel, gives (3) the third mem ought to make 1 
= a complear ſquare. | | 
S880 - being given for 2 of the members of 
- a ſquare raiſed from a Binomial, its third member 


to ere the Ne compleat will be 4, for 4 
| ere the Coefficient is 1, whoſe halt 
827. jo 2 being ſquared, gives; for the third 
member ſonght, ſo the Square being compleated, 
IS 44 * whoſe Root is EA 
This Chapter oug ht ta be well underſtood be- 
fore any further — be made, for the man- 
ner how to reſolve Queſtions which produce 
Quadratick (or ſquare) Equations doth print 
pally depend thereupon. b: 
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- Concerning the Reſolution ol 
| ee producing Qua- 1 
lac e 0 £60k 
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7 YUadratick ( or ſquare Equations , are Þ 
ſuch adfected or Compound Equations 3 


151 coabſt of three terms, the ngheſt of W 


* 8 : , 4 
8 , Ivy 
— *** . E 1 1 
- 4 - — 4 > ey ©, 5 
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— Quadra Equations. n * 
E and is called the heft term in tis | 
_ which three in are always . 

is always known? the firſit 
Ache ande is of the Quantity or Num-. 
ber ſought, and the 2 dad Term is the Product 
of the yi ſought , being multiplyed, by 
ſome known ber or Quantity, and is cal» 
led 'the Middle Term of an Equation, — the 
© third Term is a — Quantity purely 


orn. 4 
80 in this viz. N- EA d, the firſt 
9 — im is «4 which is the > * 
are of the Quantity or Num 
ks is the middle term of the 
the Product of the Quantity 
ann into (which is Aab ) ant the. th 
"term or member of this Equation is b, Which is 
really known, and is uſually called the Abſolute 


7 — 


HII. The l of this kind are of three 
Forms, which are laid down by Mr. Kerſey, in the 
Ateenth Chapter of the firſt Book of his Elemeats 

* followeth, Viz | 


Fl ; * n 


vation 2 is | 
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TBF? PE. 3.2 — I 
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- aaa g = 


3 = —— 
. ene, 0 
c . Q « i 70a% et 
y | "11 "The Reſolution of Equities which Gallus. F 
1 der the h̊rſt Form. 93 1 11 8 1 


When an Equation is compoſed aint adh of the 
three foregoing Forms, and any kngwnQuanti- 
ties Are mixed with * let it ibe ſa 


1 
m 
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4. 


* Jour by tran —_— wang Lo Hy 
Th * | t non; 
quantities may polleſs and the unennn 
2 * the 2 of the a n 
1 YZ 983 ae 2 ba arncan vie 


5 le. Let 4 Equation be-given; by 

=-- bac Z 
By: e rranſpoſrtion of A on the fiuſt bs * 
the Lo the ſecond ꝓurt, t 
vill be ned om 


&  bdc—b, which is an — prey 1 i 
And when your Equation is ſo reduced, add t | 

each part the Equation the {qmre ny ry 7 
Coefficient, and ſo will the firſt part of the —— F 
tion be an Exact and compleat then ac- 
> > cording to the 2d and zd Rule — — 'F 
* Otter extract rer both parts of 
the Equation, and Square Roots of iti 
both parts of the Eq ation — half the co- ÞG 


as 1 


» 


| IJ 3 and —_ you will diſcover the value of f 
EROS — — 8 — 5 to 
s +. *» > 2 een I 0 
1 3 3 8 
N E * x 4 5 f . " . i 2 2 


8 21 8 
13 WM 
= 8 


5 12 ÞF; For ak 1 


Sad Produt eee to 384 7 „ ο AN 
1 (3G) „t ad in e 2 8 — Hal. 21 rl 


* * the number ſought "Phe = 
re is 1 19: nod. 04 1 Wy 


Its P Home ? 
þ is FrodoR by Sr 4452 . 
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anti- 

th q : 
— third ſtops muſt | 25 e 75 24 
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. mig £3 
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n . 288 
2 | ne 


and third Rules of, fg 
2 it will. be N 
By=the trat 


ion the value of 44 
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** $60.31 -: 


. Gen. 
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A * "x" 6 
> A oQ * r 


What peer whoſe Square being mul - 
tiphed by 4 (or & ) and its Biquadrate (or 
fourth AS gether, the 6 (ore) and the 
rode added togetl the ſum is 3850, (or a) 


V. Reſolution. 
1. For the number ſought pot 
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o EE 
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whom of the bebe 
bes e to 


„Wird Roles of the 4 Chap. 

„ the equation then will be 
fy * 1 I 4 * 
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* 3. Quadratkch Equations. * © 
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the © uation the value o rt. 1 
is found to be 2 

„ And becauſe the equation 3 
" in the $ ſtep is the value of) * . oj 
on eas OT IP 2 — Y 

Root of each part 12 

= 2 aquition be excratied, thel mm {Hes 
| F i de 
vered to 4 
which in words is as much as to ſay the Number * 
ſought. (or ) is equal to the ſquare Root of te 


- remainder when (=) Lis ſubtraQe0 pops the 
bre Rost of the ſum of! u. (t f) and E _ 
(or S) being added together, i Be. 
I he ot , (or the number fought is 3. F Me 7 
4 == pad; 2) = ag d, * © 
** which is the ſought. 1 

a—_— ca 4 
75 eee _ AR 


You muſt remember always to reduce a Fra- 8 1 
den 3 before e you l Ws _— 


8. And by the tranſpoſition - 1 js & 
of = * tothe ſecond part ff. 28 
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II. The Reſolufidif” of Equations which fall ; 
5 e of } CITY men- 
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1 p, ! De 
A * q 0 'Qs * Dy *2?j; . 1 
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x 
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What — thar whith hai 
times its ſelf ſubtra from its 15 
den is 49 (or c) }; 2 


. (län- 
[3 | 1 + 43 
1. For the nymber fought 1 put yn | 
347 will its ſquare be n 
2 r ſtep multiplyed 7 3 


£906). 
he remain. 


* Aa 


E bo the { * * * 3 TC P's -Y 4 54 7 3. 
20 m ecand. the re- of Yer 3 
1 . will be 48 (ore, r e 
_ ' whence this ( une | 


Sees part of Foy 
=.” A add the ſqua re (463 


DR —_ g 2 my. 
21 1 To ,>=—Ye | Þ 
3 
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*; — rs 5. 
Rules 2 88 0 c G aper, y 
6 5 we 4 F 


* "to the Kona Hart of ae . 
ion, the value of # a\ 3 
eered to be 12. _ 2 

| "4 In words is as much as to ay, the Num. 

Ng ht (or 4) is equal to the ſum df the uni- 

85 pare Root of the ſum of 48 (or can. 
EO ay or 


5 . ic ah 3 - EA 
% © df 
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e a 7 PR 2 1 * r a * 
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be 


a „ ca — 


aer is 1 for 142=48 and e 
A 4 and 8-]- +> "530 
3 The Proof. 


2 1x we Bi _ | : —= 
b) 1 
n- * F . | neſt. . 8 1 
What number is that hick having 12 ( orb) * 
times its ſquare ſubtracted from its Biquadrre,of 
forth Jo" the remainder | is 3328 for * . 
a Reſolrion. . 5 = 4 
= * the number ſought put + $4) +-#p 
" AEN 1 * A _ 
Y its Jquare multip ye — 
* by: 12 for) is 5 bee. ' 
| 4\The difſerence of the ſe- ris {0 
cond and third ſteps muſt gi: 
6 — — to 3328 (or 2 NN 5 
bh & 4 whence this | +4 8 5 = | * 
8 4 OY 2 65 half the — JOY e e 


add it to each part of 21 22bbn-+ =: 


| n 
Cj 6. Extra the ſqvare Root of} 212.) $5 Ha 
both parts of the equation 
by the ſecond and third 
„ Rules of the 14 Chap. and 
then the equation will be 
zy the tranſpoſition of—3 


che contrary Coaſt the 
. > number 


"I | * 
_ 


„ Reltimeſ- 0 fe 
8. Bp cnrating the-Ghuard2 "= 
| both parts o 


— in the 17th ſtep heg 22 — 
the value of 4 is found D 
de 8. 
Which is as much as to ay, that the Number 
ſought, (or «) is equal to the univerſal ſquare root 


of the ſum of s (or 16) being added to the uni- | 5: 


2 + of the ſecond form, by the tranſpoſition of its 


3 £32 Core)? 


verſal ſquare Root of the ſum of 3328, (orc) 
and 36 (or ) which upon tryal you will find 
to be 8. 5 6. 
For, c 3228, and b=12, and 10 36, where - 
fore 3328436 23364 and 73364 38 and 
58 ＋ (56) 6=64, and / 64=8, w the 
Number ſought. 


IV. The manner of reſolving * which 
fall 8 the laſt of the three forms before 1 | 
tion 

Let the equation propoſed (if it falls under the | 
third and laſt form) be reduced to an equation 


What Number is that whoſe ſquare being ſub- 


ul 
e. 
0 
ter mar- as in the following queſtions, viz ; 
3 trated from 12 (orb) times it ſelf the remainder , 


: Ts." 


ene. 


1. For the number ſought p 
— = roduct by 12 Cort) Yo 
the 2 ſtep 


oo 9m. +5 e 


= eden mee, 757 


4+ The remainder in the third i N 
q der is equal to 32 1 8 — | 1 
þ hence this equation | 


ion I reduce to an equation 


Now by traaſ] 
f of the ſecond of the foreſaid forms. And wp. 
* 5. By tranſpoſition of 44 to = 
) ” the contrary part, the e- LATE” 
4 uation is | 
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together without any. regard 10 the ſign, nod 
4 the product prefix the given Radical ſign, Ran 
F new l 7 (ball be the product ſought,, — T 
| So if Vs be to be multiplyed by 74, the Fro- | 
Ta will be 8, and 25 by N) 8 Produ- 
42)32 and vs by. 4s „ produceth Yb, 1 
zy b i Jdproduceth A2 ) cbd. So. 

2+ But if the Quantities given to be multiply 
have not a common Radical let them be re- 


duced, td, ſuch on t ng Rule * and ; 


L 
* 


bb, Which being 
e r. e on 1 on 
So the 1 ng multip 3 
bein . 50 IM Dh 8 Y they 
and / (dee W 8 tip! 
produce 7 (6 ber. alt 1 | 
3. When a ſurd quantity is to be mwltiphig "» 
by a rational quantity, then firſt raiſe the gn 
rational quantity to the power of the given quill 
tity, whoſe Root is irratiqnal or ſfurd;. and rt * 


proceed as before. {4 
So if it were required, to multiply 2 by 
the rational mak being raiſed ro. the Ke 

by” Werner 15 25, and then you wil have to bin 

wm» C is Fs | . * 2 4 3 78 . 

2 1 >" * ae NES * — — 4 WOE 


3 UT Tg, —- gan 5» OY \ 
* 6; 0 * | ww 
* 
| HEE 


ce - 
—_ va 


2 


6 


40 The DoBirint of . 16 
v3 by ;, whoſe Product is 125. 

Likewiſe / (3) 6 being to be multiplyed by , 
te Product will be / (3) 44, for liphyed by « | 


to the third power is Lee: 0 04 by / (3 
produceth. v (3.)baaa as be + cha 


=_ - 8 Iiviſion in „ Sil Quatiitics.” 1... 
t. Reduce the Su intities given ta; be di- 
- vided do a cocmon Radical fign by the thitd | 
Rule of this Cha wi and then divide the 7 4 
tity. following the Radical fign of the Div 
oy the quaritity following . 1 of the 
| Dine aud to the r the . 
ö Radical ſign, ſo Pk, that rod quantity? 
bo SOFT * 1 Enid 


„ Exel There b ink ei to' * 1 
he £5 tbr it Abe ” Ad" be 


3 Ny divided by /, the quotient will be / 7 
and Ca) s being given to be Aided by /(3)be, 
the quotient will be N for the given 


tities being to a common radical 
| 88. are 50 e As) bbce. 


VI. gain and SubtraSi ion of ſimple Surd 


= . When the Surd Roots to be added together, 
Xo * ihe equal, multiply any one of them by the given 
* ofSurd quantities, ſo ſhall that product de 
the n required, before which prefix the radi- 
cal ſign given, ſo the Tam of Vs and FS. $744 
for th n number of rots is 2, whoſe | 
and” 6/24, ſo N Tan * | 
I. their ſum is T3) H3) 4 being e ri 
12748 


72 


” 
. 


R O180DOQ ho0toS 599 OWNS 8 * 


An 
p — 
ß 


. died to (3) 4, and 0. p Wer 9 


. we” ** ths. 2 2 =—_ 1 


6 [Clap 16. 


the third” part of the fourth Rule 
8Y(3) 274 which is the ſum of Y 
2 V(3 , which was 


__ 


| te ſame Radical ſign prefixed to 
'be to be added to — 
them is to be ſabtrafted m the 
Jou maſt firſt try whether they 


— 
— 
5 


potients be rational 
ſum of thoſe ratio 


8 * 


mul . Ne 1 


Vene, you 
* 


; and VS, 


—— — is 
divided, the Quotients are 
and 1; "whoſe ſum is 7, which 


. ES 


ſaid common Diviſor 


the g reater. 
'Bue if the ſimple Surd quantities 
,.Of ſubtracted, be incommenſu 
ir urn; nor 


8 rA 


— — : 
2 > , . b 
"=" 
. W 
* 5 * 1 2 | 5 7 N 
1 


1 


Seri Efe, 
12% for the Ren Number of Sirds is 3 I 
; a bein lyed by 3. viz. 6927 ( ; 


. When two unequal Surd Roots wh 


WE pageed to fag! the Hp 


y » hich they being 
and VA viz. 


by Vr, ” the Product is 7/2 or Yg8, hich 
delired ſum of the Surd Quantities eren 
| And if the e of the ſaid Rational 
tients, viz. 5—2 (or 4 be multiplyed by 
) the Produtt 7 be 
* —V18, which is the difference of the 
ntiries given, the leſſer being ſo brrafted 


4, 
. U 
2 9 _ 
. 


Y Rd 


> 


the Prod 
57. 70 


ich have 
each of them, 


or when the leſſer of 
i to 


greater, Then 
be commend 


cable, or not; that is, if after they have 5 
rided by their greateſt common meaſurer, 


Sab d multi iply 


common Diviſor, nd del Product — be T 

— of — oor Surd Quantities propounded ; and if - 
difiexence offthoſt. Rational) Qpaticars 
on meaſurer, then 


'bf the  Strd 


their greateſt 


e 


given to be to bor 


Fereace can. be rcd by an any - = | 


* 4 = 
. = 
0 


> "_ 


is the 


5 


4 
- 


d 


ur Root, but their ſum and 
wee molt. be expreſt by e eee 
io and 13 together, their. 
Aid, and their difference 


D 8 
N 1 
= Lis . 57.2 * a 
ins. 
3: »', 4, 
. * 4a” 1 V 2 
7 | . 3 * — 
89 1 ns 17115 $- IL e . 1. , p 4 
5 * +» * 2. ® . * a 
- MF: * * 11 40 „„ 3-4 
14 © 4 


PP 46 
4 S © 


> 
— F * 
f o 
þ 
—_—_ 
* 1 
. 
- 
g . 


The Parts of Naser in 


2 Addition and Subt * in 


ri ic. 
x = * f 


1HE Addition and Subtraction of Comp 
| Sur quantities is the ſame with the ſimple 
Furs, having reſpect to the ſigns of Affirmation 

2 Negation, VIL. | and | 
Soif to 61-18 (3/2) you add 4+Y8(2/72) 


4 


: a T3 e ſum will be 10 -o (5/2) and if from 
"I ER Gre) you Tet ubtract 43-8 (2/2) the | 


difference will | 
Likewiſe if to ee 108 (85 22 
are to add /80—,\/27 ( 5 the ſum 


* A 
4 * 


S 


2 . = 


elike of other quantities expreſf © 


nA. XVII. F [ 


Surd — tities. 


® e 695+ 7 you ſubtrady Pr 


my. wi A 


hs | we 


, —Y 8 eee RE & 
the latter from the former the remainder mill 


Y 

> | TS 

4 os mh rc — "MA 
3' F is of Compqund 8 uagtit y. %-. 
l. menſurable, and p bert in ck » Rar As n he = 


| Let'it be retired to add r2(2v3)-+ o 
176 FFEY8 the ſum will be /745( 5 4 
4 +rs, : and I the former be ſubtracted from the 
I latter, the remainder will be 3-8. _ 
oo 2 The ſame is to be obſerved in Addition and 5 
4 Subtraction of Compound Surd quantities a- 
f — incom mieaſtrable. AY 1 the following 


TL 


Ts and from Lions ame 
_ Add and Subtrac 3-1-#2. 2 —— — 
19 - Sum Won” e 5 mw | 
s | On. re 
44 Difference is. o-, = 2 _ 
* Or. 3 1 Vy 28 2 STU 
Add and Subtraft i * _— 


Sum is #31044 f HND 
d Difference 12% Un + ee * *. 4 I 


th Apr - 


1 " tins ate ee Gx 


* a 12 (527%) 


$ "1 


+ C 4 7 Won 31 ag 4 eee 
1 


lag 6 . | . . 14 
0 * 17 8 15 


nie 3 32415424 
Product contracted FEET 


- v4 
* = 
. 


Multiplicand /- ue 
Wie A eek} 


_ art 


——_.. 1 


| Produtt . 


e n 
An 157 


_ 


P 1 Il. Di- 


. e | 


— ; 


SEN 2 S+12Vi5Þ+24, 


2 
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| Chap. oh ee Quantithes. 
Ul. Diviſien in Compound Surd Quan- 


- cities. 


Dividend 44.4 1 4 
Na d, 1 2 45 Mons 
Gockent DN 7h gr LT 1 
29 . einn — 
e's rr 


" Pai ies will lt cn 
ingenious, if w W Ing « Linh 


The: Parts af” Dn in 
© Univerſal Surd Roots. 
L 10 164 14 
15 n W Ss (Iv 3} © 


\ of any Compound quantity, whether 
Square, Cube, Biquadrat, &, if they cannot be 
exactly extracted without any remainder ; then 
if to ſueh given) compound quantity you. prefix 
the Radical Pat ign, ſuch Roots are called Univerſal 


Surd Roots, and firſt, ID 


re A 


I. Multiplication 15 f Univerſal Surds. 


Mw: <1 wo 


. 1. When any” \alverfal Root is to be multi- 
plyed by a Rational vantity, or by any Surd, 
— the Square of the Multiplicand by the, 
Square of the Multiplyar, when "the Univerſal 


that Product prefix the Sen Univerfal Radical 
fign, ſo mall that new Univerſal Root be the 
Product ſought. 


HEN it neee dg At the Root | 


\A 5 o==#42 mrm: oo wm w 


ſign is padratic atick, or the Cube of the 
FTC Wb: by the Cubc of the Multiplyar,when 
Mat ſign is Cubical; and before 


4. > Þ # 


* 
„ wm 
- Example. 
* 8 wy 


Ty 


1 Chap: + Surd (Quantities. . 1 
Example, Let-it-be required to mu Mtiplx by * 
Te. 


] _ this univerſal Square Root, viz. 1 
I-take-the ſquare of 2, which is 4, and the 2 
of Ig alder 94 1 10. ao, and multi- 

7 S 
4 by. etal Nate bern he Produ3 OG: Vf 


Vaan: 4: 40 EE 1,379" 


IA NN Ay r te 
| tiplyed by 2, or doubled, take the Cube of the 

univerſal Root given, which is 3644 73) 27, 

and multiply the ſame by the Cube of 2, which is 


3, and the Product is 8N 3 N;, the 
Cube Root of which is the Product ſought, vd. 
Ne, and it is double to 
4 )27 the Surd Root given. 
3 In like manner, if it if it were required to multiply * 
V2 [2-1 . in- :—F6: into its ſelf, or to fing 
its ſquare ; the. ſquares of the parts are i245 | 


and 1 s the ſum of which fs 2 9 and the Pro- 
duct made by the Multiplication o the parts one _ 


into the other, viz. 4112 i #6: into + L2G, 
ti- | is /138, (for 'the difference of the uares of 12: 
rd, | and is 1 38, whoſe ſquare Root is /138, and 
the the double of the ſaid Product is 2138, Which 
fa | added to 24 (the ſum of the ſquares of the Ys 


the | makes kes 24--2/139, which 1s ha We of 
nen | VEE VP. x. I 18 GL 


| 2 if 6- * 20—1 6; to be + multiplyed 

20 tc if r_if_23—16 (which is the ſquare of 32 
V:209—/16) be ſubtracted from 36 ( the ſquare 
Bo 75 there will 1emain 16+#16 which is 7 
s | r Pro- 


EKS. A 


U * * * * 
j 4 l 4 2 Fa he 
1 4 « a F 4 : ws . * = "a 
* _ 


The Dane of \. 
ht. Alto S EN ie, and. 


ig. and Ile 0 as befor. 


= by «, [{uares quantities are 
A bly and 42, which 140 multi 0 
4 L 2550 an * the Product Fin de 3 


._ the univerſal Square Root of which is the 
ſought, viz. K: bie which \ may be mr 
9 — * lm art 


3 a 'Divifien in Univerſal Sos. 


As it Maltiplication multiplyed the 
of the Multiplicand 7 Square of the 


plyar, S 
tick, &. 


vou are * 15 the ſquare of the Dividend b 
the {7 W are; of the Piviſor, hen the univ 


o the 855 end by the Cube of the Diviſor, when 
the univerfa) Radical ſign is Cubical, &: fo ſhall 


"1 th iopetſixed thereto, be the Quotient reg 


s is divided by 27 Here I divide 
405-2740 (which is the ſquare of /440-j- 4/45: 
the dividend) by 4 (the ſquare of the given Divi- 
ſor} and there ariſeth -© 10-40 : the univerſal 


0 1 ſquare Root . ui. #54 0/8; is the 


N 


1 if it de required to 2 N. 
siven 


- 0 
= wr a * 


1 fie 1 
in Diviſion of sere Su P - | 


n is Quadratick, and Divide the Cube | 


the Qpotient, when the univerſal radical fign fig given f 4 
— What is the . 5 when 


otient requir 
| if it were to divide [LEY]: 7336 72 
| 803) 27 by 2, the Quotient would to 


= WEE an bere the Ei of the a 
3 KS b 4 


, Hp mc wwmySBa a. 


= 
— © + wo as 


—_S. ALS, 


. ꝓ—[— 
o 


r T r GY . 
CP LEY - as 0 — * 


n 


" ** 
N F 
* 2 


by 6 the Quotient will be. found to be /:aa-F 


by c: the quotient will be =: Vee. 


" IRE 


ord Quenritis.. . 32 | 


Dividead i 8/7 7 which be- 
| Ss by $ AV te 5 a will ariſe 


n 3)z7, to which if you prefix the uni- 
70 3 


radical fign & its Cube Root, it will be 
eee in if it be required to divide 2 


rer 3) 27 : which is the Quotient 
Eb: 


Sche ſquare of the Dividend is a-, 
51 the Gn uare of the Diviſor is 44, and when the 
Diviſion | is ended, there will ariſe 445-bb the 
univerfal ſquare . Root of which is 745 2 d 
Which is the Quotient ſought. | | 
But when the work of Diviſion i in voiverſyl 
Surd Quantities ha to be intricate, and its 
operation cannot be Eniſhed without a remainder, 
You may ſet the power of the Dividend for” a 
Numerator, and the power of the Diviſor for a 
Denominator, and againſt the line of Separation, 
place, or x the univerſal radical ſign, which 
to oot ſo ſignified ſhall be the Quotient 
0 


bbc. 


As if it were required to divide * 


2 A <4 * 


* 


II. Addition and Subtraftion in Univerſal. 


Surd Quantities. "1: „ 05 #4Gþ 


1. If two Univerſal Surd 5. that are 
commenſurable are propoſed w_ Te 1 se- 


ther, or ſubtracted, the 
formed like ſimple Surds. As for E Example le. 


the ſum and difference nd v2 
ad Fo es a 


» — 
14 * 


12288 


NF 


1 273 
4 by their greateſt common meaſy V2 
The/Quoticnts are 74 and . VIZ, mT 5. Inch 


are rational Numbers expreſſin 
of the Surds propounded, a 


ore if their com- 


veth 37 2-＋Vg: for the ſum required; and the ſaid 
gommon Diviſor being multiplyed by (21) the 
difference of the aid 2 and 1, it will produce 


Far: for =o ARA of the Roots pro- 
Py. 


: Likewiſe if it were were required to find the : ſum 
and difference of :2aa4-j-aabb: and /-aabb-\ bbs. 


The ſaid Quantities being reduced, are e 
21 bag bb. 
Therefore is their fon atbx/-aa-\ Pra and their 
iferever is 4b ¹tñ 
2 When the fs fog reſidual i is to be added 
to or ſubtracted from; the Root of its correſpon- 
© -dent Binomial, then may thoſe Roots be — 

- »," together by the ſigns + 

- Whole" being a3, 1 wy by it ſelt, the univerſal 
Root of the Produ& 

dete Boots 2 

- |  pAviappoſe zs: were propounded to he 
 _ addedto y/:12—, 6: the given Roots being conne- 

” Qed togetberiby + , make y:124-y6:12 46; 


_ which 'compaſed; Quantity being multiphyed by 
fr Ris prodiced 2, 29/13 8, - whoſe univerſal 


not tities to e Added. | 
2 But S IT 2—y6: be multi plyed 


"IS _— a 


Gen . 
Niere each of the ſajd quantities being Aire! 


-the—propertion 
mon Diviſor *p multiplyed 2-1-1 (viz, 3:) it'ei- } 


and —,; and then the 
all be the f um or difference | 


Square Root (** n ſhill be the ſum of 


am_— Mi 1 wal be- 4 13h . 


e, = Sur eee, 40 
the two given | 

3. But if the urverſal Roots to be added or 
$ ſubtracted are not commenſurable, &c."then' they 
are to be added by , and ſubtratted hy 


7:32: their ſum would be 13 Viz 

And the latter being ſubtrafed from tt the Tor the for- 
mer, the remainder would be 3A 3.855 2 
And the ſum of c: A being, added to v: 


will be /:a6--c:4-v:d4+-6: and the latter being 
ſubtracted from the XJ the remainder, will be 
Viab-\-c: Marl 1 N - 14 3 


IV. The Extrdflidh of . Ad ne out 
of Binomials, and Refiduals.” 


21 


Subtract the Square of the leſſer } 


Sum and remainder, and joyn them together #j 


5 by — 1* it be a Refidnal, which Roots h. 
be | are the tquare Root of the given 3 or 
le- Nen qual. | e- 


6: 8 ee f 
of Ertrad the —— Rock; | 


. of this Binomial, vx. 4 10 300- 
+ | 1- From the ſquare of the | 
* * 38, ung 1444 


* 
& { whoſe vniverſal —— <3 


So if it were required to add Y: 3: to 


rt 5 of the 
given Binomial, from the Square of the greater 
” part, and add the Square Ront of the remainder _ | 
4 | to the greater part, and alſo ſubtract it there- 
— from, and then extract the ſquare Roots of the”. 
ce 


I if the quantity propoſed be a Binominal hurt 


” i 
4 E 
* 
> | 
. S 
. 0 1 . 
ef _ LACS.” 
— 


mot. & 
K . * 
& — * 
* 0 . 
A 2 . 4 
, — * * 


_— 
1 


> Subtraſt the Gquare of the” 1 


leſſer pert , vic. 11300 1300 
K 3. The remainder is e 144 
1 The ſquare root of the re-? . 
2 mainder is : | 


3B «. To. which root. if you add 3-3 
1 = greater part 38, en 99 5 


6 The half of which fam is 25 
FV. The ſquare 3 


half ſum is the greater part 
| af the root ſought, whi 
& From the 


reater part of 
the given tal, viz. 3 


ſubtract the ſquare root in> 

tte fourth ſtep, vix. 12, the 
remainder is | 
„ The half of which is 13 


2 1, The bid i dere root of = 


remainder is the 
is yy 


h the root 
— —_ 
71. To which if you add I 


a 


3 utity ia the ſeventh ſtep, 
i ſum will be the ſquare 

wo fought, vz. 
= _ which is the ſquare root of the given Binomial, 


5 iz 


but if the 1 ſurd quantity had been a Reſi- : 
dual, viz. it had, been quired to extract the 


ſquare root of WIPES => en the root would 
Dave been 313. 8 


8280 


1 | 
F i * * 
# . : - 
„ — 9 8 ' 
» # vw * = * 
— = 
1 * 
* 


6, 
7. 


Clap” 80. a-. 


Example To» 


Extract the ſquare root of 
this Binomial, via. $ 
1. The ſquare of the greater 


rt 7 
I fubtraft t 
. quare of the leſſer part, c 20 
(vx. Va,) which is Ln Sutin 10 
4 root of that re- 3 
7 _— : 729 
1 which ſquare root p24 
er part e 
ven ai vie, and the 74729 
um is | 
6. The half of which ſum i is 24-025 


| 7- The ſquare root of the ſaid 
ſum js the greater OY RT's 
root ſought, w 
8. From the greater part of 
the given Binomial, ( —5 


from 7) ſubtrat 19 in 
the fourth Sep, and the re- 
Tbe half of which 
9. The of which remain- gd 
der is . 4 
10. The 


nare root of the Sag 


T1295 
2 
* 


w_ 79 
* 
a 
* 


leſſer part of the root 
| os Sht, which is 


11. Which | 


2 
4 
o 


«1 


* * 


& d . f _ * , * . * * 
m_— mY * . = Y * 
Y = od = 
- v * 1 * 
* * 
bug „ 
.B ” 
4 416 
CE 
: 
* . 
. 
* 


*» 


by 2. From which ſobtra&t the 


3 . a 7. 


be £ balf = is the greater part 
ef the.nqo! ſought, which is 


11. Which being joyned to the 
the root fought in = ſeventh 


ep by the 5 


1 ne 


-+, the ſum will be the _— root * 1 


which Is 


hs. 


BY V3: 1 18 7 . | 
Bur if the leſſer'part of the Lid root found i in 


the tenth ſtep be n to the * rt found N 


in the ſeventh ſte ng the ſign — in- 
ſtead of A, it wi then be eres of 1 
— S 7 


2 
* , 1 
- * 


Example. 3- 


— * 


Let it be 
this Binomial, viz. au 


to 2, ſuppo- 


ſing the greater part of the 1128 Binomial, to be | 


 aa—].,4: Then, 


1. The of che cater by 
Fo . 172 wha gr = 1 Kn 


ſquare of the leſſer part ( 
| 244) VIZ. Adaa, and the 


ſhare root of that 
7 in M 2 
4 To dare root add 
"ho greater Part of the gi- C 1 
ven Binomialw,, -f 4. s 


and the ſumn is 


7 The half of which ur is Ui 8 


. The ſquare root 8 


* 2 
&-, 
APY 


vĩred to extract t quare root del 
1415 9 5 ; 


10 


found in the third ſep 
(aa-dJand the remainder is 
+; BC The half of whictrremain- 
in der is Cini 
d 9. The ſquare root of 


part of the 
vi x. 


1 ſaid — being 


8 7 


e quantity 
the quantity in the ſixth ſte 
12, it will: then be the 


5 5 2ay/d. 


a” =; 


TW =, | Jas 


E. xumple.” 4. 


| Let it be required to ex- 
trait the ſquare root of 


i E gram . 


1. The {quare of the greater 
| rt is 

| + rom which ſubtrat the) 
| ſquare of the leſſer part, c 
which is 

3. And the remainder is 
3 + The ſquare root of that 


| Fe 
SEP 


_ | prom 


half remainder mar =o * 


if ' vides 7 
: * 5 : Py 
, : 
*Y I bs. . — 
CS 15 
* , yy . 
24 "1 { 
js * 
1 $ *% 
3 4 * 4 
© : - 
. " they Þ : 
. k 1 1 
» +* 4 - 
: 07 © 
* 0 * 
— 42 ”, 


—— 


. Pe more 2ed 


: a rf | 


e ben 2 


* 


_ of 


i p 6s | 1 — 
6 * 


{ ccdil-Lceb ek | 
. | 22 7 = 
— ä 


7 


* „ Capers | 
3 . To which if you add the | 
W greater. part of the. given * 
= inomial, the ſum is 
8. The hal — 14 
=. 7- quare root 0 e gone OLIN. 

Is 4 3 © 75 0” 


of the root ſought, which i 
8. Foun the gran pere of 


„ 
1 


the given binomial fubtrat # ff, 
e ſquare root fonnd in the 2 % 
fourth ſtep, and the remain- bs 
der is agar th 1 
9. The half of which remain- v{3 ne 
der is + dies 


4% 10. The ſquare root. of the a 21 
S e | o, 


part of the rbot TE 


1 11-1 _ 17 of x the roo fought in 

g * e leſſer part in the 

cileventh ſtep, —— the fign-+, i it will 
ds, | then bethe root . ught, which is 


8 8585 . :evedi-|-F:dVed: 


. 
A 


[Ba if the two faid quantities are joyned: to- 


| Selber e inter poſition of the ſign—, it will 
* W root of the reſidual e | 


V. Some Queſtions A "Ati _ Rules of this Ls 
3 * * 
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